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(57) Abstract 

A novel transporter polypeptide; a DNA encoding this polypeptide; a vector containing this DNA; a transformant transformed by this 
vector; a process for producing the above transporter polypeptide; an antibody reacting specifically with the polypeptide; a microorganism, 
an animal cell or an animal producing this antibody; a method for searching for a compound having a ligand activity by using the 
polypeptide, a part thereof or a microorganism, an animal cell, etc. with the expression of the same; and a method for searching for a 
compound regulating the expression of the gene of the polypeptide by using cells. 
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DN A, gEDN A * -Tif£K$£$l£ *i£5£K&&f2M3 «t 

t>*t£ h 7 > * # - * - *° >; ^ y f- k osiit^ a icpit^o s tz > iif£ *° u 

^7 i; v >*£tf>£Sfi«Jfc* ? l"* v K (nucleoside) cD*fflJ&^<^i)5i«^£N aM£ 
^Ft^iJirfN a**##1££>«|fl|-Cfr otv>J * ttf%\htiX^Z> [Drug 
Transport in Ant imicrobial and Ant i cancer Chemotherapy, pp. 403-451. Marcel 
Decker, New York (1995), Biochim. Biophys. Acta., 1286 , 153 (1996)] 0 
Z\<DX n &Miifr4i£££&(de novo pathway) LtzmM?kWfeS\Z-&^ 
5pJJB$18& (salvage pathway) tl X & % 9 K*3 X l/mM&f&^&mx 

jbz>\zfr*)x~b<. ejflL^^A i d s^<Dtfmm. txv j K>^femzm^hixz> 
#< (ommwrnvkz rmmfcnmn^<nw v )&&^i>m5-Lx^2> c 

Nucleosides Nucleotides, U, 903 (1992), J. Antimicrobiol. Chemother., 32, 
Suppl. A. 133(1993)3 0 

mm iz&^x '&m ?^ti>s [Prog. 
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Cardiovasc. Dis.. 32. 73 (1989). Purines in Cel lular Signal ing: Targets for 
New Drugs, Springer-Verlag, New York (1990), Adenosine and Adenine 
Nucleotides: From Molecular Biology to Integrative Physiology, Kluwer 
Academic Publishers, Boston (1995)) 0 

stm. ^D77-v\ ii«fe^vMifiiittf cm w LTi5 ^ , 

[Drug Transport in Antimicrobial and Anticancer Chemotherapy, pp. 403-451, 
Marcel Decker, New York (1995), Biochim. Biophys. Acta., 1286, 153 (1996)] e 
N a ^tyKF7>7,f^-ii#< mmz*tM 

^ t TS 0 ^*yKh5^- (equ i 1 ibrat ive nucleoside 

transporter ; ENT) t Ufcl£tiX\/*Z> 0 

ENT(iPl#^iJ n itrobenzylthioinosine(NBMPR ; 6-[(4-nitrobenzyl)thio]-9-/9 
-D-ribofuranosylpurine)t3Wi-&JSS14tcj: »k NBMPRK GIMP'S (Kd = 0. 
1-1 OnM) £?Kl-equil ibrat ive sensitive ( e s ) M h 7 * — > „ 

teiftft (nMt-H <7)NBMPRT*iiffi#^tir, jijjftjg { M M*-r-) T~|?§ 
#£*i£equilibrative insensitive(e i )M h 7 ^-(?)2l|i:^i 
StlTV^ [Drug Transport in Antimicrobial and Anticancer Chemotherapy, 
pp. 403-451, Marcel Decker, New York (1995). Biochim. Biophys. Acta.. 1286, 
153 (1996)) o 

e sg^7W-^|i, >^.;^-;Kdipyridamole)^v/^-tf^-7° 

Prog. Cardiovasc.Dis., 32, 73 (1989), Purines in Cel lular Signal ing: Targets 
for New Drugs, Springer-Verlag, New York (1990)) 0 
BmtLXZtLt-CiZ. M Y&XU'^v he s M h 7 > X 9 ~ c D N A <* 
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ti-TtUiENTl, rENTl) , k hiJi^y he ill>7>^*'-^-cDNA 
fi^f'fihEKT2, rENT2) (D? n- ^fbW^StiTv** [Nature Medicine, 3. 89 
(1997), J. Biol. Chem. , 272, 28423 (1997), J. Biol. Chem., 273, 5288 (1998), 
Biochemical J., 328, 739 (1997)] 0 

££ftT:fel9, fflZ-lZtm&mifrbtiZ (hENTl t hENT2T T < Jffe.l"<)l'~C$) 
6 0 %<D— gc, rENTl t rENT2TT 5 0 Sc) 0 

hENTl (± it MM h 7 >X*°-?-cNTl CJ. Biol. Chem., 269, 17757 (1994)] 
4?ffl&<n* 9 is Vh ? >X*°-?-nupC[Mol. Microbiol. , 11, 1159 (1994)], 
nupG [Eur. J. Biochem. , 168. 385 (1987)] t <0^mM%W\\&±%\& £ *lT v> 

— ^, ( Caenorhabditis elegans ) <nr S A 7° n v r ^ * h «t «J HtB $ 

ZK809.4, F16H11.3tC-€-tL-?*nT * VRUW 2 3 %, 2 
tifco $7^i, g£© ( Saccharomyces cerevisiae ) <DFUN26h2 0%<O— ifc* s S* 

K b 7 >x.-K-^-Oprtttt***i4S$tLTv^ [Nature Medicine, 3, 89 (1997)] 0 

ENTUIiSfflJJ^ ffljKtwJ: 0 14 (heterogeneity) ATO^tiSwt^tj, 

£ <b&&ENTT ^ V7*-A36q?^£LTv»4pTfg1475 ? ^l^$tLTv^ [Biochim. 
Biophys. Acta., 1286 , 153 (1996)] 0 

dna, ^7°^ vzmm? ztmzmm l, mifirft'L^m, j^w^i 

*S£93^ h ii , hENTl <D mittffl.mm fli £ ^ i I , 7>n4thcDNAE9iJ 
OjaifET-ffiyjT'— * ^- ^Genbanktr tiT ^JEST (Expressed Sequence 

Tag) K KILT* 7l/-it-f (^7X)K n^k'avx/ (Compugen) ttM] 
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(R07250£«fctf~AA608799)£!.m L*2 0 ZtLb<DISmm*M^xm&% 
sH-^-sK'J^y-^ KO c DN A LT££EyiJS:B?tff U Zblly-y h 0> 

BP*>, $nwi±tiTw (i) - (4 5) onwnM-tao 

( 1 ) @E^!J#-^ li/:li5 ffilRtf) T < J WB&W h £ S # 'J K e 

(2) ScWf^l £fcl±5faf£tf>TS y^SE^iJUio^-C l£L< ti^lB^) 

±I^7^®«, g&£L < fitting, iiiilluSMMT-C-^^^mf^ 

***** i^l< iiifc^oT^ yab&*&^ fi^L < {±#sn^tL^r ^ smm 

Wfrb**) , **o^ * K<7) h v biS^^^i-S^U^y^- Kfi, 

Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press (1989) (MT\ ^1/^^.7- H 2 t H^l") , 

Current Protocols in Molecular Biology. Supplement 1-38, John Wi ley &. Sons 
(1987-1997) (J^T, iiWY -fuyzifr ^> Kftny-i: 
B&i") , Nucleic Acids Research, 10, 6487 (1982). Proc. Natl. Acad. Sci. USA, 
79, 6409(1982). Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985), 
Proc. Natl. Acad. Sci. USA. 82, 488 (1985), Proc. Natl. Acad. Sci. USA, 
81.5662 (1984), Science, 224, 1431 (1984), PCT 1085/00817(1985) , Nature, 

316, 601 (i985)m^tm<D^&izm£~cmm-t2,ztrf-e&2> 0 

(3) _tf£ (1) ttzit (2) OsJfJ^f K*3-Kf4DNAo 

( 4 ) mm^r 2*ti\±6 mm (o^mmm £^-t ^dna 0 

(5) ±JE (3) (4) <7)D N A £ X h 'J >yi> h ^tftTt"^ 
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h 9 hYgtt^^i-^>^ 0, J ^7f- K*n- Ki-^DNAJ tit, ±I£ ( 3 ) 

ttzlt (4) ODNA^/D-7'i:Lt, 3D- - • ^0*'J ?^-t'-> 3 ^'S, 
-fv — t • /N-f 7*'; ?M-tf-:> 3 >£kab&v»ti-9"f ✓'T'n y h'W 7 'J -tf- 

abfc^liy^-^ffiSfe^DNASrHJettLfc? ;v?-£ffl^-C, 0. 7-1. 
OMON a C 1 ?H£T\ 6 5 °CTVW / 'J ^>f-fc*-v b >*?j^tzt£s 0. 1 ~ 
2 ftiftjgtf) S S C (sal ine-sodium citrate) ( 1 ifrilkfe?) S S C$g*Ktf>ffl 

j£t± % 1 5 OmM ^k^- MJ 1 )^, 1 5mM * ^>Wk± h '^AJ: t)4S) £ 

obn;U >f > ^l/^ra7 /^^-ny-, DNA Cloning 1 : Core Techniques, 
A Practical Approach, Second Edition, Oxford University Press (1995)^F<7> 



/n >f 7 'J 4 X uTfg D N A i: L T^ftft tc i± , @S?iJ^ 2ttzlt6 T*^ $ ft 
&± (Dm 1*114 £ Wi" * D N A 4- & if Z> Z. t ri f T k § * o 

(6) ±ffi (3) - (5) ^^-ftL^l Jg;c|B«^DNA«r^^^-lwjH. 

*^^<bft&SLt£x.#:DNAo 

(7) a^i.#DNAA 5 \ Kp4 6-U/:lip3-2T^^, 

±I£ (6) *x.fDNA 0 

(8) ±IE (6) *tzl& (7) <7>ffi&;i#DNA£t£#1-&^K&&#o 
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(10) Escherichia JBtcJBi-&a4^T^^. _h|fi (9) (D 

(11) Escherichia StlMi-^^^)^. Escherichia col i JM109/p46-l 
(FERM BP- 6 4 6 2) I ^ Escherichia col i JM109/p3-2 (F E RM 

bp-6 8 3 0) ±s (10) mm&&fro 

(12) ±IS (8) - (11) OV»rK^lo(z|2it^Kfeg|^S:ig% 
Ki#SU ^»%^U±f£ (l) $fcf± (2) cd*°'J ^"7°^ K££.l£¥ia$-t*\ 
M^#«><b^*°'J^:/^ K£^1"£*I <h£#gfc£:-r^ _hIS (l) ( 
2) Otf'J^y^ K^Sit^^-o 

(13) ±IE (3) - (5) eQ^-f*i*M oiz|fit!t^DNA<7)^-r^^ 

(14) t'J^i' K|§##:#\ t'J^^tf K^O 'J 

* ') * I^-f- KifO'j >|yxxt)^^N 3' -P5' *X7* 

9 U*^- F|fag#, jj- 'J =f;a ^ P^-f- K^<7) ^ 7 -> ;i^?c - 5 ~7°u }£ =. n, */ 

K^&# % * 'J =f* Pis** K4»0 v h v i / ^-9- v >^fi5v h v > 

(phenoxazine-modified cytosine)-Cg&£*i£:;j- M =f^ ? 1/^-^- Ki§2g#^ D 
NAfO'J*'-W - O - 7°n tf ;u 'J **- x ti/j :t 'J n'j? 7 
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2>. ±15 (13) <D* ') ? l^^-f- K 0 

(15) ±15 (13) Sfcli (14) <7)* ') 5 KSrfflv^ ±15 
(1) Sfcti (2) C0*°U^7> K*n- Ki-^mRNA^^aii-^^&o 

(16) ±15 (13) £ fcl± (14) «D* U * utff- K&fflv^ JLffi 
(1) Sfcli (2) <7)* 0 ')^7°^ KO||&£#]ffili-£#fe> 

(17) ±ie (i) ttzit (2) o^v^y-^ K^ism-r^^o 

(18) ±15 (1 7) <atfc#*ffiv**£fc£#Sfcfc1-*, ±15 ( 1 ) £ Z: 

d9) _hi£ (i 7) ©stA^^rr ^m^fe^Jo 

(20) ±15 ( 1 ) £ fcli ( 2 ) <D# 'J ^-7^ K h fcg&b £^ 

(2 1) ±15 (2 0) <W&t:<fc lonhti&lk&Wjo 

(2 2) ±|S (1) Sfcti (2) K£%^1-&i?tt«I£|£ 

(2 3) ±15 (1) ttztt (2) (7)^'j^-7°-f- K£=J- Ki^it^O^ 
JlO^KiO^m^, ±15 (15) ?>#i£&;?J^t\ SM^U^T 0 ^ K£3- K1"*> 
mRNASrtfem-fiClttzj; 19 If -) - t ^ffiiri"*, ±15 (2 2) U- 

(2 4) ±15 ( 1 ) ttzlt (2) co^u^y^ K£n- Ki-^itf^^ 

m<Dmh<Dtfim*, ±15 (is) o^ste^t, i£*°';^7°^ K£*£ffii-&- 

tt:<tf)lTKt^#ti:t^, ±15 (2 2) <DX?*)-->yijmo 
(2 5) ±15(2 2) ~ (2 4) 1 o U|5«c<7)^&U «t 

(2 6) ±15 (1) ttzlt (2) K*^tt4, HifLttlM 
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(27) _hgs (i) ttzii (2) h'*$m-rz. m%MVom 

(28) ±is ( i ) ttzu (2) £o*° 'j ^-fi- Yz^m-tz. mmmm 
(ommm t tz \*&'hmm$km&m 0 

(2 9) ±M (1) (2) OsK U Kfc^-f PfM&M 

(3 0) ±IS (13) (14) >; * i^^-^. K^^i-^>, 



(3 1) ±f£ (13) £ fcli (14) U * K£^|-f 

(3 2) ±f£ (13) £ fzl± (14) 'J =r* ? U*-^ KSr^ti"*, 

(33) _hffi (13) i^ji (14) <o*i) v*^- K^^-^r-r^, 

(3 4) ±K (1 7) O^Sr^ri-^ Pfl'L»fflco^Jfll1^L^m, 

(35) ±g(i7) mmmmvfa'yj frxmztz 

(3 6) ±IE (l 7) Ot/L#Sr^-f*, Pf?Lfil^ffl^«S7t{ijfli/h 

(3 7) ±|B (1 7) ^^^^i-^ v liifL»&^ffl^fb^^B$(7)IlJ^ 

(3 8) m%$m&t hTJbS, ±15 (2 6) , (3 0) i>J:tf (3 4) 
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(39) mWlWt YX^h, _hl£ (27), (31) i/ili (35) 
(4 0) m%W)Wt Y _L1£ (2 8) , (3 2 ) (3 6) 

(4 1) vSftMVo&K V T-£>£, -hSE (2 9) , (3 3) *7tl± (3 7) 

(4 2) .tie (i) t/zit (2) <7)5j?v^yf- k*3- K-raatfc^-oiK 

(4 3) -LIE (4 2) oyo^-^-DNAiJiffl^o^-^-DNA 
4 3 iE*c<7> X * V - - > ^i£o 

(4 5) -LIE (4 3) ttzli (4 4) *)&bti2>ft&Va 0 

hENTl [Nature Medicine, 3, 89 (1997)] toatf^fc, ae^-f 

-*^-x N Ififf-^^-Xit), Blast, Smith-Watermanfe^&fUffi L/^ 
■/D^7^^^,^li7l/-A^-f (■fX7i)K znyhL^-iy^y (Compugen) 
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f-^^-Xh LTliGenBank, Swiss-Plot^&Wfcr'- 9 ^- * Srf'Jffll- 
Whtltz, hEKntfflm&ik^MB^-tiK EST (Expressed Sequence Tag) £> 

2> d t tfX § „ lc D N A <£ «3§^<7)DNA£M1-&- £tf ? T-§&c 
(1) cDNA7^y7'J-^l 

c DNA7^y9';-^«Sti^:*H, /-i±mii«t >9^:RNA 

-ty^Aft (Methods in Enzymology, 154, 3 (1987)] , ^14^*T — v > f-* v 
T* — h • 7 j. -/ — ;l/ • ^ n n (AGPC) ft [Analytical Biochemistry, 162, 

156 (1987), '$mM^ 9, 1937 (1991)] ^fflv»5:^ { -el4o 
^RNA^t>*''J (A) + R N A <h LtmRNA^Ilt^Mi: LT, * =f 
(dT) HJeft-k/i/n — ^ a& (ti/ + a7- ^n-.r.>?- H2JR) 
'Jn*dT7f yn^fflt^M MK? S!»8 rif»Ifii7 , nF3 
-;VJ ^1%h48-52H(1993). Nucleic Acids Res.. Symposium Series, 
19,61(1988)] %?*m^& ^ttf-?£&o 

-7 T—TsV • h 7 y ? • raRNAff ^7 h [Fast Track mRNA Isolation Kit ; 
OH'ho ->*i y (Invitrogen) tfc»] > ? 4 y 7 • -fv v ~7° • m R NAffil^ 
v h [Quick Prep mRNA Purification Kit ; 7 7^7->7 (Pharmacia) ttSS] 
#0^r-y h^fflv-Tmii^m^ibE^mRNA^PMi-^- UI4o 

TW~ c DNA7^ 7*7 >; -OH^StP?^ 1^7 -f7 7 'J 

Ht)il^RNA*S^I±mRNAS:ffli\ UTiSUJ: l J cDNA7 / f7*7'J- 

c DNA7 ^r^'J-MSt Lt, ^U*i7- ?n-^>^- f£2Ji£^* 
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U> V h n — ;uX A > t\/*ra-7- tny-, D N A Cloning 1: 
Core Techniques, A Practical Approach, Second Edition, Oxford University 
Press (1995)^tw|Efc$tL^^ffi, miTfrlR?)* v K 0flx.tfX-'*-X ? 
V 7° h • -f"7 X ~ c D N A • v > -fc v X • T > K • 7° =7 

7? K • ^ n — — > ^' [Superscript Plasmid System for c D N A Synthesis and 
Plasraid Cloning ; ^7nB R L (Gibco BRL) ttK] *?*fv 7° — c DN A • v 
>-fcvX ^7 1- [ZAP-cDNA Synthesis KiU X F7^y->!il] 

^ ? - m v *-r tL-ct mm -e § * o 

J^KJlCti. ZAP Express (X>7^v->tl, Strategies, 5, 58 (1992)] , 
pBluescript II SK(+) [Nucleic Acids Research, 17, 9494 (1989)3 , Lambda 
ZAP II (^f7^y->ttg) . AgtlO^ Agtll CDNA Cloning, A Practical 
Approach, 1, 49 (1985)] > A TriplEx (?n->f^tt!!) , AExCell (7 
yivyTttl) , pT7T318U (7 y ;i/vy7tt!8) . pcD2 [Mol. Cell. Biol., 3, 
280 (1983)3 , pUC 1 8 [Gene, 33, 103 (1985)3 * p AMo [J. Biol. Chem. , 
268 , 22782-22787 (1993), glj £pAMoPRC3Sc (tf US ¥05-336963) 3 l&*$>lf2>Z 

miEM^Mt Ltli, ^B Escherichia col i izM^T 2> X~£> tili^iTti 
iffiv^It^TlSo ^EftJUtt, Escherichia coli XLl-Blue MRF' Ut- 7 
Strategies, 5, 81 (1992)3 > Escherichia col i C600 [Genetics, 
39, 440 (1954)3 , Escherichia coli Y1088 [Science, 222, 778 (1983)3 , 
Escherichia coli Y1090 [Science, 222, 778 (1983)3 . Escherichia coli NM522 
[J. Mol. Biol., 166, 1 (1983)3 . Escherichia coli K802 [J. Mol. Biol.. 16, 
118 (1966)3 . Escherichia coli JM105 [Gene, 38, 275 (1985)3 . Escherichia 
coli S0LRTM Strain (X h ^ * v- >f±M) x Escherichia coli LE392 (tl/^- 
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±fWSi:j: M^lU:cDNA7^7';-|:M, »cDNA7>f7 

? v - i>mm-r & z. t a* -c # * 0 

^ J ^ tK *^ ***** n^S^igcDNA^-f 

(2) ^H^^DNAWJR^ 
-LIE (1) «l/:cDNA7^77'i-i:^ ^^DNA^ff^c 

- • 7*'J ^ -tf--> 3 >j£&;z>w(i^-^ • /Wr'j r^f-e- v 3 [ 

v*T, sjf>; *7—vmmRm& (Polymerase Chain Reaction ; J^T, PCRt 
m-f) ZmmLtzUm CPCR Protocols, Academic Press (1990)) ftDN 

'b^tc^oTi,^^@B^ijn^v^ > :7 0 7-Yv--ePCR^^f-? 5' -RAC 
E (rapid ampl i f icat ion of cDNA ends) *3 «fc 3 ' -RACE (Proc. Nat 1 . Acad. 
Sci. USA, 85, 8998 (1988)) K J: 7? 4 ^~ Hfflv^EjnjJ: *> & 5 ' JM 

-tf BO* S ! i <fc ^ TO § ft. d N A (D&mm It , SE D N A Wf«- £ o £ $ £ 



WO 00/12550 



13 



PCT/JP99/04602 



Z>i&m&mmijife, M z. l£*f > if- (Sanger) <b<*> v'-f** v£ (Proc. Natl. 
Acad. Sci. USA, 74, 5463 (1977)] * S ^l±^°- ^ >• J- JU"7-*± (Perkin Elmer : 
3 7 3A • DNAv-^>t-) , 7 7)W->7|i 7^7 (LI-COR) tt^ 

BERIl^ 2 TicS ft&iMS^iJ^ b ta Z> D N A Sr^fi" & 7" 7 X = F p 4 6 - 1 

-fvT, \ Kp 4 6 - 1 Ztt-f&jzMM Escherichia col i JM109/p46-m> 
FERM BP-6 4 6 2 t L"C\ 1 0 8 ft 1 8 Bfttf-r-iag&fPfl^fr 
I^im&flfBF&jPr (B2f:a^«tiRo< rami T@ If 3t) t:fit$^T^ 

A«ft^:i:/!) J tll»o 

^{3rBEyiJ#-t6T*^$tL4^E?iJ^t)**DNA«:^i-4'/7^ < Kp 3 - 

^7*5 Kp 3 - 2 Z^-f2>±m~ffi Escherichia coli JM109/p3-2t±, 
FERM B P - 6 8 3 0 t LT, ¥^11^8^5 BttrtX'JLm&ffiEEHitirX 

fiigfl^ (B^a^M*o< ifTfrmi Ti i #3-^-) K«FitS*L"rv>&o 

IfcCii) gWi:tiDNAS:i3S!n:i:<)fi-5o DNAMt LTti, 
ft^77-f h&^fUffl L/z^it^RJfttiiODNA^^, -7*X7*t^ 
FSML/:^'-^>-i^7-ttI<7)DNA^imode 13 9 2^ 
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v>T, GenBank. EMBL& «t V ! D'DBJ^<D)&.&E&\\-r— 9 ^- x ^^^^-^ - t IZ <fc 

(FrameSearch) ^<7)}g n ^7 A £ffl^T, GenPepU PIR, 
Swiss-ProtH^T^ ^@Z?iJ-r-*^-x£^?ri-£c tic* J9, ^BM^o 

(3) *5£m<7)j->)a*z?u*?-h*(Dmm 

t±±ie<7)DN a yj s ^IP^dnao— £i$<ose£ij£:t1-&T>^-b> 

m^<7)mmL/z5-e o&mtmc&mzm-tzDNAttzitmDNAtttm 

&%mP\Z^-f2>D-NA$:$)lfZZttfX£2> c , -fc y X y°y J «fc TJFT >T 

t 'J^?^ K^^) 'J Vlyxxf ;^^?N 3 ' -P5' *X7t7< 
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5f7 v~- ^ 7 v ^-cfiSl $ ixtz * «; zfz 9 u * 7- KSt^Mfc, u * 

^ 'J rf? f K + ^y f y x 7 F v > ( 

phenoxazine-modif ied cytosine) -Cfi&$ titz * 'J * Kl§2$#, * 'J 

rfJ* * Utff- Kif'O'J **-X**2 ' -0-7°n tf;i/'J sK-X-Cfi&Sftfc:* 'J 

^yx^y'J * -CS^ $ tL7"j t'J3^^l/tf Kfgjg^Mf £ * If* £ t 
^15 [8DJ3&I^, 16. 1463 (1997)] o 

[ 2 ] *§kW <7)tW< -7^- Y(DWM 

( 1 ) ^mmwitm 

±f£ [1] tciBflt^ScKJ: M L/;Mi<7) D N A ^^iDI^T'M? 

miifflMtLxtt, mm. mm. nmmm. m&mm. mmmmm. smt-t 

^<7)M^nTfg"c\ 2js:^<7> D N A fc^fT # * fill: 7 e D^-^-^^tLT 
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v-A^^se^j, *^^dna, ^m^mms x Qmi&z 

mL^tfi-t LTIi, p BT r p 2, p BTa c K P BTac2 

(v>r*ik^-V Aft«fc , pKK233-2 (7r^vvTtt) . 

PSE280 U>tfhOy x>|±) , pGEMEX-1 [7°n > #(Promega)tt) > pQE-8 (* 
TV> (QIAGEN) tt) . pKYPIO («fBHBB58-110600) , pKYP200 (Agric. Biol. Chem. . 
48 , 669 (1984)] , pLSAl [Agric. Biol. Chem., 53. 277 (1989)) . pGELl [Proc. 
Natl. Acad. Sci. USA, 82, 4306 (1985)) , pBluescript II SK(-) (Xf^ 
, p T r s 3 2 (FERM BP- 5 4 0 8) , pGHA2 (FER 
M BP-400KpGKA2(FERM B-6798KpTerm2(# 
^3-2 2 9 7 9, US 4 6 8 6 1 9 1 , US4939094. US5160 
7 3 5), pGEX (77^7-/711) , pET-3 (yAyi^tt) . p S u p e x, 
PUB110. p T P 5 , pCl94, pTrxFus (Invitrogentt) , p M 
A L - c 2 (New England Biolabstt) *$*1r>\fZ>z.b § £ 0 

tLl£\t*fr%2>i>W1>£\,* 0 Wz.l£. trp.yn^-^- (ptrp.) , lac^n^- 
(P]ac) . P^n^-^-, P^d^-^-^ T7y °u^-?-^(7)^ ±m 
m^Py r-yfCfi^t^yn^-^-, SPO^ot-^-, S P O 2 7°n 
penP^-^^ ( fj : ^ t ^ o i7^Ptrp^2oiS 
n^^tz-fu^-^- (ptre x2) , tac^n*-^-, lacT7^n^-^-, 
let I-Zn^e-^-coj; ^ CA^fitjUISft^^^tL^yn^-^-^^ffi^^ - 

tfX* £ £ 0 

'j^V-A^^-g^iJt LTii, vW>-*OU:0V (Shine-Dalgarno) WMt 
SJ&3K>tOffl*aii§J| (0!lx.tf6~l 811) ClipU:^^^ R£ 
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ii«^ltl±, iyx'JfeTl, -t7f7l, /<f-;UXJK % 

HJ^j- ffiJx. , Escherichia col i XLl-Blue, Escherichia col i XL2-Blue, 
Escherichia col i DHK Escherichia col i MC1000, Escherichia col i KY3276, 
Escherichia col i W1485, Escherichia col i JM109, Escherichia col i HB10K 
Escherichia col i No. 49, Escherichia col i W3110, Escherichia col i NY49, 
Serratia f icaria , Serratia font icola , Serrat ia 1 iquefaciens , Serratia 
marcescens . Bacillus subtil is , Baci 1 lus amylol iquef aciens , Brevi bacterium 
ammoniagenes , Brevibacterium immariophi lum ATCC14068, Brevibacterium 
saccharolyticum ATCC14066, Corynebacterium glutamicum ATCC13032, 
Corynebacterium glutamicum ATCC14067, Corynebacterium glutamicum ATCC13869, 
Corynebacterium acetoacidophi lum ATCC13870, Microbacter ium ammoniaphi lum 
ATCC15354, Pseudomonas sp. D-0110^£*>lf * - Z> 0 

& fl t* v *T fi i> m v » * w t tfX § M tL t£, ij )ls v *7 A 4 * > £ m v ^ ^ & [Proc . 
Natl. Acad. Sci. USA, 69, 2110 (1972)) , ~fu h7°7X H£ (#^BS63-248394) , 

hn^u--> 3 >j£[Gene, 17, 107 (1982), Molecular & General Genetics, 
168 , 111 (1979)) ^Jblf&Z-ttfX'^ho 

YEpl3 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) , pHS19, pHS15 

JBv^TkK, PH05-7°n^-^-, PGK:/n^e-?-, GAP-/n^-?-, 

ADH-7°n^e-?- % gal l"7°o^-^-, ga l 107*n^-?-, t-^>37^*' 
•J ^--f^f- Y'fu^— 5> — , MFal 7"o^-^-, CUP l-7°n^-^-^<7)-7°n-^ 
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d t rfX g % Mfc&JlZli^ Saccharomvces rer P vi <:i ^, Schizosaccharomvces pomh P . 
Kiuyveromvces Jactis, Trichosporon pullulans . Schwann iomvces alluvius . 
Pichia pastoris ^£&tf Z> Z tH)^X^ & 0 

rft4fflv>S^*-c#, xunn^-.> g , S [Methods in 

Enzymology, 194, 182 (1990)] ,X 7 xo^^ [Proc . NatL Acad Sci 
USA, 81. 4889 (1984)] , MftV^tt [Journal of Bacteriology, 153, 163 
(1983)] m*&lfZZt&X~ZZ> 0 

N A I /Amp U>^Dy x >ttI) , p cDNAK pCDMS [Nature, 
329, 840 (1987)] % p AGE 1 0 7 C#B¥3-22979. Cytotechnology, 3, 133 
(1990)], pREP4 (^nny,^) .pAGElOS [Journal of 
Biochemistry, 101. 1307 (1987)] , pAMo, pAMoA, p AS 3-3 (# 
^¥2-227075) mi)*m^btlZ 0 

«x.UT, h^n-W** (CMV ) OIE ( imffie diate early) it 
fi^T'n*-*-, SV40c7)^rn^-^-^^ v , i± ^^ n ^^^ w>o _ 7 » D 

X ' ;W7 ' J * hOffl|Jja-C**^-r^ (Namalwa) fflteifcli 

Namalwa KJM-1«L k M&ie*««fl&, t h £jfiL*§fflJ&, 

l8ttl ^^^--^ * y ^^^-^«T-ab^»CHWa, HBT5637 (#KIBB 
63-299) m**>l?ZZ.£i)*X-£2> 0 

■ 5xn-7ifit LTli, SP2/0, NSO^, 7?F - Un-vifit 

LXitmm. t hJ&jBWIWBIiat LT(±HEK293(ATCC: CRL-1573), 293^, 
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^MIDItUli, BALL-1^. TVViJ^ K 'J ^WMMMt LTiiCOS-h 

cos-7^ £ $> »r & ci i: ^ ? -e # & o 

[Cytotechnology, 3, 133 (1990)] > 'J >m*> ^ v * -Afe (#l§¥2-227075) , 
'J*"7i^->3 CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)) , Virology, 
52, 456 (1973)t;gBtt^^Fft^*2btr*^i:* J -e^*o 

•r>3>"^^-X 7'7**7h'J-' -7-— jr T ;v fBaculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, NewYork (1992)3 , 
^l/^ra7--^'-f tny- T • h 'J - • vr.a7;i/ (Molecular Biology, 

A Laboratory Manual) „ ii lx > b • 7"n Y u — )VX • A > • ^ V^-a. 7 - • 
^tDv- , Bio/Technology, 6, 47 (1988)^l3ffiffc$ tu^^felw «t o *° 

M^&tlisv^Tfflv^^^itfST-SA^^ <h LTt±. 0l)x.wr, pVL1392, 
pVL1393> pBlueBacIII (Hi:^t*foyx >^±M) 3££2>tf* C £ i)-X* § 

A4aD7-f^XhLTti, #l);tt£\ #i&iftf*lidlKi&$tei"£ -7 >f )VXX$>Z> 
77h7"777 - *'J7^ * • * * U7- • sKU^ Kny7 • »7 >f 
(Autographa californica nuclear polyhedrosis virus) ^ i ffl V/ CI t c? 

•2) o 

LTt±, Spodoptera frugiperda <7>ffi»mii», Trichoplusia n\pW 

Spodoptera f rugiperda CQgfimffllJfe^ LTI3Sf9, Sf21 (/^an^w./f 
? v a > • $ -X T • =7 b 'J — ■ -7 — jlT^) ^ Trichoplusia 

ni^^PmaBflai: LTiiHigh 5, BTI-TN-5B1-4 ( <f > fc* h a yx >*±$2) #K * ^ 
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LTiA Bombyx mori fto&Z&lfZZ Z 0 

(#Hfl¥2-227075) JJ#7i?y 3 > ft CP roc . Natl. Acad. Sci. USA, 84. 7413 
(1987)] mZ&lf&ZttfX£Z, 0 

&X § £ o 

#fln $ ti »; ^ -t 6 ^- k £ m z> c t # * 0 

W O # V ^ y ^ K S: -C|§^ ^ -fr * ,1 t i T- # e 

(2) m9m&it<Dtg% 
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SJStt 15-4 OWi < x Kti, ii^ 16-9 6B#pg-C*£o igft^p 

h(±3. 0-9. o p iwmmi. MMttzit^m^m., r^av 

mmzmnLx «t^ 0 

yn^-^-t Lxm&ten7u*-9-*m^tzf£m^? ?-X*M'%1i&& 

*l%m-tZ> t # ^ti-fvyn tf;i/- £ _d--^*#7 ^ h t:^ 7 v K^S-, trp. 
7 s n ^ - * - v»fcS&^ * * - t:-^SU£& L Zmm-f Zt^izii 

mwMzm^t Lx&btitzM%m&ft-*i%&-t2>t£*bt itit -mz<m 

ffl£*LTv>&RPMI1640J&i& [The Journal of the American Medical Association, 
199 , 519 (1967)] % Eagle^MEMigdtil (Science, 122, 501 (1952)3 , DMEMi£±t!l 
[Virology, 8, 396 (1959)] > 199*&itii [Proceeding of the Society for the 
Biological Medicine, 73. 1 (1950)] $tzliZtib&^*fe!R t lhm*£*ffiilJQ 

^f!i, jft 1 ^ p H 6-8, 30-4 Ot, 5 % C 0 : MTf<7)MTt 1 - 7 
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^(Dfctkmn zmmzmn ltu^ 0 

ffl SiiT v»*TNM-FI«f» (77->>yx> (Pharmingen) tt«) , Sf-900 II SFM 
(7^7 • f^oy-Xttl) , ExCelHOO, ExCell405 [>iT*i 6 JRH/< 
>T^-9-^i>v-X (JRH Biosciences) ttJR) , Grace' s Insect Medium [Nature, 
195, 788 (1962)] |*j|w4;H { fl4 e 

ii#pH6-7, 2 5-3 0t;f<7)^Ttl-5H^f^ 

(3) ^3s^^:/j* , >;^^ h'<ommnn 
7i'>f^7 S 7ny^i)> wt ^ f _ i ^ y 5 )vmizx yimmz 

Jftft, yxfjur^xf^ (DEAE) -t7 7 D-^ DIAION HPA-75 (=£ft 
*tt«) »^>'>*ffiv^»-f t d-7 h / 5 7 Y -ft, S-Sepharose FF 
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mzmrmmL, &bfrm*fT7Z-tizsLt)&btitzftmmfrz*). m-%<D-% 
mzx i9fs* o, ;^7°f- m#>)'<-73- f^^^ssc^imt^ 

W^^^U^-T 9 ^- Kfcil&O* w?*Ki: LtM 

? y J - *mm LXmWk-f 2> Z t i>X~ £ & „ Mz.l*\ u*jh<0-fi& CProc. Natl. 
Acad. Sci. USA, 86, 8227 ( 1989 K Genes Dev. , 4. 1288 (1990) iff &W05-336963, 
#f?fW06-823021UfS«O^umi:T, *$£W<7)# 'J K^7°n-r-f>A 
hOM^^ /fA/^D-/'j^Gtffl^477^f ^~ 

£F 1 a g^^-f- ¥t(Dm^9 fctF 1 a gt/Mfcfcffli/** 

^-^n7l-^77^-i:J;^|lt^;H ? t"i^ (Proc. Natl. 
Acad. Sci. USA, 86, 8227 (1989), Genes Dev., 4, 1288 (1990)] 0 IC, l£ 
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7KA'>7;h • ^tAt7^ (Advanced ChemTech) tt, • 

(Protein Technology Instrument) £L >>-fc-fc;l. • (Synthecel 1-Vega) 
tt, tyt^ -X (PerSeptive) ft, ftgrs^ji^^y^ K£-j£«£jjHJJB L 

^mAWn, 1993^) izmm<vft&iz£ *)nm*smx*>2> 0 
[3] *&m<v#*)*7*h'*®i&?ztfci£<7>m$i 

(l) *°<; ^ v-i-Wjifocomm 

-tfB [2] otfti:J: ^TOL/l^^ct)^.;^^ KO^SJ fcttSBfrBrtf- 

iZ^-ir ZMW) t LX , 3-2 Oil^^ K t^X, 

m^^-^»(ifii% 1 E^fc «9 5 0 - 1 00^ gtmt L^ 0 
^fK^w^Aji^^^^^^^.^^ (keyhole Hmpet 

haemocyanin) mn^n/ij >3£<7)*-v 7Sfii:^^$^(>0^ 

St/tH l @ § o^#<7)^ i ~- 2 aiWis §1:3-1 omftio 

- t ?r»^iBiJ^vS (ELISAfe) : H^tfKTU 1976^, 

Ant ibodies-A Laboratory Manual , Cold Spring Harbor Laboratory Press (1988)} 

mxmuir2> c 
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i-)A[:J;l)I|f. * V ^KitJSt [Antibodies, A Laboratory Manual, Cold 
Spring Harbor Laboratory, (1988)] > t tz (±D E A E --t 7 r n - X # 9 A N 

(2) -ty * n-^^t/t^HSg 

-5> o 

iKI^MEM^il (Hfcmmttm) *X~mWL. f^yh-CliCL, 1, 
2 0 0 r pmT*5#M3t'W3*JKLrt:^ ±vf ^^"C^o 

&fc*ifcaKH#^flMfflli&£ h 'J^-MT^^-^Alfl (pH 7. 6 5) 
tl~2«lL*iI^iiL/:^ MEMig^-e3IUv5fe^L, ftbtitzm- 

{2-2) ^%mmM.<omwk 

fllxJ*. %-T*fyT--sm&W* (BALB/cfi*) #fllli*BJi&1*P3-X63Ag8- 
UKP3-U1) CCurr. Topics Microbiol . Immunol., 81. 1 (1978), Eur. J. Immunol.. 

6, 511 (1976)] , SP2/0-Agl4(SP-2) [Nature, 276, 269 (1978)] . P3-X63- 
Ag8653(653) [J. Immunol.. 123, 1548 (1979)] , P3-X63-Ag8(X63) [Nature, 256. 
495 (1975)] f^fflv^Ct^Ho z\tih<DmWfclt> 8 -T*frT->i& 
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% CRPMI - 1 6 4 OH&jHHzyn,? 5 > (1.5mM) , 

->U (5X 1 0- 5 M) , >x^7^» (io^ g/m 1 ) teXU^miikm 
(FCS) (CSLtiS, 1 0%) *Jo;ifcJ&«J (Jjit, jEtfi&ttti^) 
$f>C8-7f^7-> (1 5^g/ml) £ Sn A -CfKfti-&# % « 

(2-1) -CUm L fcffittM^ffljfc (2-2) T- Jfcff L *:#i£Mm * M E Mi#& $ 
/:,iPBS C^ntb^A l. 83g, 'J>R-*'j*A 0. 2 1g, 
Jti£ 7. 6 5 g, &StK 1 'J v pH7. 2) < U 

afrSfefflfla : #«Ji«fl&= 5 - l 0 : n:/^j:^gA U lp 2 0 0 rpm 

»?>Kfcit»H»0*Bl!a»*J:<«<-L, MBMMc. *#L&**<b, 3 7t 

X\ 1 0 8 feL^^m^7^«9, #ij ^isyy^sf i o 0 0 (PEG- 

1 0 0 0) 2 g, MEM 2 m 1 is J: ^y^f^x^^y K (DMS O) 0. 
7ml *m&Ltzmm*0. Ii:i-2»t:MEM^i 

i - 2m i *&mm[\-tz>o 

mmm%L*9 o o r Pm -e5^ii«i, ±.mzm-c& 0 

^ffiLT^^^CHAT^i CjE^jfeHfc,-K^>^> (1 O^M) , 
(1 - 5X1 °" 5M ) ^EC7$^fU> (4X1 0- 7 M) 

«o ioomi cpizmm-tZo 

SffijSS«r96Jt**fflyu-H:iOO^ 5% C 0 2 -f 

^^-^-^ 3 7tT*7-14BS§j|n e 

&m±m(D-&Zt*)T>1-#r4 4 X CAntibodies-A Laboratory 
Manual, Cold Spring Harbor Laboratory Press. Chapterl4 (1988)] ^iZ^ 
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4 "TV K--7*S^-T*o 

(2-4) y * n - ^ ;H5v&<7)f$M 

y; * * >#LSl [2 , 6, 10, 1 4 --r b 9 f- fl"* ^ * # > (Pristane) 

% - Kt^^ic, (2-3)T^#Lt^^:^<7)^ , ;^-7 0 ^ Klwtf-r* * y ? n 
fr%m*&M*Z>^4 7 1 ) K--7»5~2 OX 1 0 6 m/E£jmJ3£f*]Kv£l=t 

-r^o 10-21 BHTvwyu v-^\twte&\ttz>o 

W^mitLtz^V *frbWfr*WVLL, 3, 0 0 0 r P mT"5^Si^ 

fcvfc<Wy? ? o - ^ ;u#c<f$ ? ^ kf y ft/: 

Ii7 v ? n - -f )V tfLfe 9 4 v b ^ffit^lT?o n- 

'J -v££>£^!2 2 8 0 nmWMIi iQltft-f &o 
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[ 4 ] 'J ^ -f^- V CD X ? U is K h7>7, tf- * - fSttoajg 

[2] tiffi«0^ftnj:ij, lWlf^±a 

S*CDNA^MMiin vkroT»iSL/:cRNA»tTODOvx 

OffllSgUfflffli-* (Methods in Enzymology, 207, 225 (1992), Methods in 
Enzymology, 254, 458 (1995)] 0 

ttz. &ta<D*mzX V) ';#V-AR[ffiR= M (lipid bilayer)]±(-±se 

CJ. Biol. Chem., 272, 617 (1997). Biochim. Biophys. Acta. , 1024, 
289 (1990), J. Biol. Chem. , 252, 7384 (1977)] 0 

mm$> Z^iT^Vh- zmm LfzZ?U*is K\ fl [5 , e-'H] uridine, [ 
14 C] uridine, ["C] adenosine!^, mfo&ZWiV Xv-Aft^m&fr* 
mTZ-fZ-tlZXVl^Zzt^ZZ [Biochim. Biophys. Acta., 649 , 769 
(1981), Nature Medicine, 3, 89 (1997), Biochem. J., 315. 329 (1996), Biochim. 
Biophys. Acta., 1024, 289 (1990)3 o 

-tE [4] ';#v-A**vwi, ffefc 

W^ftfcjgipu [4]fBtt^ ffi ^ h7^#-^gtt* 

14 [Biochim. Biophys. Acta. . 649, 769 (1981), Nature Medicine. 3. 89 (1997), 
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Biochem. J., 315. 329 (1996), Biochim. Biophys. Acta.. 1024 , 289 (1990)] 

v\ CtL^^<7)limfl:^<7)^^-co^-te^$if»i-^ [Biochem. J., 327, 31 (1997), 
Life Sciences, 59, 2051 (1996), Biochem. J., 300, 407 (1994)] 0 
mWt&yvtLXlt^mz.lS, [ 3 H] NBMP Rm<VT4 V * ^ 

l3HiF£iJ [Current Medicinal Chemistry, 4, 35 (1997)] £ 
* N *=r, -*r;K t: M§0<E>m> «u TOfflttl^, «±$-»±M\ 
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mtt<. ftpfi#tfc t±% PJKrt% jg-jje^^ ^ ^^^^ 

ifeii^jian^ ffc^j, pt^j^ *^Hr^j, mm. mmi. ~>n 
mm. mm. T—?mmit^fz>ztvx$z> 0 

£ * t-r a c: t &t- § * 0 

r 2 flu * >; - ^s^OyA^, p - K n * y$If»i^ x 

*«ps#tcaaft»3Wt lxi±, mm. mm. mmmm**>irt>,tiz 0 
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^S^IZJ: jI#J&Al B^/zi9 1 0 M g/k g-8mg/k gT'$> 

o *° <; ^ -7°^ k * s&s-*- * mm * mmm tmrnz^t tz &.*&wv>$l 
t/z, tie [7] iz&mLfi:&fciz£Qft&&m~&&Ttt&*m\'\-n# 

LT, #Jx.Ji\ k: htfRS3fcHEK293fflJi&(ATCC: CRL-1573)£& 

S£l£f*f4 t LTI±, ±|E [ 5 ] Wfttlt^ti. (f/:fcW*ffi^It 7& ? -C § * o 
#3|HJ<7)*°U^-7 0 ^ K&f&^1-£*HHI&£, m««7)±i5a-r-2>- fc(7)T-#*^Jfe 
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^itt^PBSiliWL, 0. 0 5% 0. 0 2 o/o E 

DTA(x f p>i; 7 ^ 4 ^ p B Sj|R|fffa . 3 m , ^ ^ 

***fiJ(^«:fTd«iflaS:fta«flaftfefflj|i»fl C(1% BSA,0.02%E 
DTA, 0. 0 5% 7$Mfc*hV*A*£trPBS) *fcll»u 1 - 2 0 x 

* y ^ n -^^#tLTti, [3] ^3)t«»Lm«0*^D-t 
«?-Mt^-^y K-v^«±f , [3] (2-4)-CJR#L^»«*y 

feffl«««*fflv>T 0 . 1 - 5 0 M g/ m 1 * ^ ( z^1-* 0 

R*Wfc#* 20^ 5 0 0 ^1/?tU4J:^:^U *#TT 3 0 amt 



»SAlU««:tt»tt. FITC (fluorescein isothiocyaaate) *4„>tt 

5 0 - 5 0 0 .1 /*(5<^£U 7«TT-3 0» 
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£50-500/, l /ftti L , ?K<%TX 3 0 LT&g-f £o 

U^S^t^t LT, ±IE [5] [6] (1) (7)^^fflv^;^ ? T'Ho 

i" & » £ , ISIIflaoiiJi-t- * >! t (D X& & ^tt K JgJS L , £ f£*& *b U 
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(3) ^^-^-m^^m^tz^m^xvmM 
mfc-tzz ta>*-?£z> 0 

V^/^Kfcn-K+Sstfi^os' ±^fj£^ M^tf Genome Walker kits 
(ClontechttM) **fflv»TWt4;t^l4 0 f*ftift*££*«||kl 

<2> o 

^7^y/-4f ( ( ?-ga 1) , /u-> 7i 5~tf (1 uc) % 
^Wt>^DfO (GFP) ***tf4CLt^-c§4 0 

S^t^t L-c, ±te [5] w^^ws:t^t^ 0 
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feT-T'g^L^m^^'f^-t-^-t fe-Cli* [Nature, 336, 348 (1988), 
Analytical Biochemistry, 214, 77 (1993) > Gene Targeting, The Practical 
Approach Series, IRL Press (1993)] o 

fttnt&mz&tiaL. mmmzmbz^tzfe. mmm^mttzu^- ^ -m^ 
ay- ^D-^^i2i, i6*, 6 o¥j-mm.(Djjmz, (3 - g a \ <om 

1 uc^i:(i, 0Bx.l3\ HKE^IIff^'f f7-a7;i/-> 'J - X4 
S^aSAh^^Mflrft, 81 (1994)Ul£«co^ffi^. GFPtf>8r£Kl± N #!J;L 
Ii\ Proc. Natl. Acad. Sci. USA, 94, 4653 (1997)lBlfctf>;££3F££>»f 4 - t 

^ k^* £ it 2ra * * ^ t± $ & t <d -e § mmn * rnm-r zztizx 

[7] $^ODNA, ^°';^y^K\ #vf£. rrf-XK 7>*=f-*h*3 
(1) ^f&B^cODNAii, gtDNA*-/n-yfc LTfflv^T, nSfLSb^O&lft 
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kyy, ^ ^ v> 9 c 

1 ~ F C R Reverse transcript ion PCR;PCR Protocols 

d99o) > * n * tzx ^ * ^ ^ K ^ _ K+ ^ m R n a ^ 



/ i -c ✓ 3 ^ [Methods m Enzymology 

254,419 (1995)] Mf* £tl - ± „. MrtTO * SH!0lK , M ^, 0J|M 
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(5) $»7>ft>X-^ >; zfyL 9 V*?- K(RNA/DNA)tfflv\ * 
n^ti:^ Ctt^, 46, 681 (1991). Bio/Technology, 9, 358 (1992)3 , 

$^©DNA^^ttl»gili, _h|£ [5] ^ISiW^U^f 
& £ <h § 4 o 

(6) *!6^DNA*fflv\ [2] fEft^anJ: iJ^O^'J^^f K 
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(8) *&m<D#*)*r*r*W6LtLxm\,^ [3] KIR^ifcfcj: 
mJ21S^^n-t^i^> K-f 7fEL I SA&, 125 I 

x&w <7>$m *%\<\ te##i5 «t z/mmmmu z tz k^re-t * *§tw 

<0 # f * K £ A«i K « m 4 li L , * <3 » * «JK« t Xit 

»K &^&Vzm#V^7*h*(Dm&&*Wbfrtz-t2>z£&X'£2> 0 £<bU, 
(9) *»«jO*'j-c^KO«iig (h7>^*-^-ffi14) frffi^-faffifc 
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zttf-ez, mm^ntzm^mmm^iM [5] (Dm^twim^m-c^-r^ 
ismRfo. m&mm. m^ifznnm.f±<D^mttzit^P5, uu^* 

mim ^7xn-p46-i (Dmmi&fe&ivMmmm&mzTFLtzm-iz&Zo 

fg2E p46-li:a- K$*L&$r&fc h h v > X * - (hENTRl)OT S J 

-^-hENT2<Z)7^ ymse^J^it^t^EItr^^o TXt'Jx^t^L^I 
3ri±— ScUT^&T $ SW&%&*7sHr 0 (t 5 ym5«ii-^*I£^-r 0 ) 
&3gl hENTlOT 5 ymS^iJ^i3^-cmS®®^i:^$tL^>fM (T»BS#) 
fchErrT2±5«ty f hENTR10T 5 y&E^J£Jt!fcLrt:l2"e*&o rxt'Jxn^L 

i-o ) 

p 4 6 - 1 C3- K£ti£$HHt: h h 7 > * * - (hENTRlK 
e slH>X*-^ -hENTlio J: IF'tFe i M h 7 > * * -hENT2^T 5 
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mSM Iff^t h h -7 > xtf— $ — (hENTRl) c DN A c7)— $g K^'J (£j 1 kb) £ 
?*-7t LTfc h^K, IB, KS, ffFfil, fl, »«*>poly(A)*RNA 

7 ^^~ [Human Multiple Tissue Northern Blots?) 7 -f )V $ - (Clontechtt 

IS 6 EI ^7X5 Kp 3-2O«^Sgi5j:ufftyisp3gj|b|g^^L7t0-C**«, 
SI 7 0 mm.K h Y "7 y Ts^i— ^ — (hENTRl) 7 < ^^SE^Jtff^^^ h h 7 > 
X * - (rENTRl) 7 ^ y ^K?iJ<7>*§ pgt£ LfzM~C&>& 0 TXr'JX^Ii 

H 8 11 ^XH'p RENTRl -NorOfilg jfig £ J: t/ffclj |^I£St±tii H ^L/:it' 

^ 9 U ffS^ ? h (rENTRl) c D N A <7>— SB^EyiJ (ftO. 4kb) 

Srrn-rt h«L JK, WiL IRu JfflR, # tela, TO, *tm<7>poly(A)- 

RNAT7 -f — [rat Multiple Tissue Northern BlotsO?^ )V 9 - (Clontechtt 

& o 

^10 0 7 h (rENTRl) c D N A tf>— gfl<DE?U (j& 

0.4kb) ^o-ytLTT^i^ ffi, ML JflFMU TO, fff 

mo P oly(A) + RNA-7 < - [ m0U se Multiple Tissue Northern Blots<7)7 w ^ 
* - (ClontecfrM)] IZtfLX S—4?>j\'( yi) ^-if-ya > *frfco 
£7KL£l|-e&& 0 

kb : ^rn^fejst" (kilobase pairs) 
Ap:7>t:-><; >iri4it^ 
knt:^rn^^U^-^K (ki lonucleotides) 
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Hi&^Jl hENTlMJiSfi (hENTRl) c DNA<7)^ o-^fb 

hENTl [Nature Medicine, 3, 89 (1997)] £:t§|s]tt£ *>oE S TE^il (Genbank, 
ACCESSION R07250) X 0 E?iJ#-^- 3 K ^ $ tL Z> 5 ' Sroil D N A "7° 9 -f •? - £ l£f t 
U ^fiELfco leJ^CESTSE^iJ (Genbank, ACCESSION AA608799) <£ 0 B2?"J# 

E9!l#-^3 S/j(i@S?iJ^ : #4 2 0 0pmol£ 5 0 mM h 'JX-i 

^ (pH8. 0), lOmMM^ny^i, 5mM yf^l^fH^ 
5mM T-TS zs>3 } ) yWt&ttm&fBLZ 0 /* 10WT4# 

Ay 4 7? V — (ClontechttS, I Human Fetal Kidney 5' -STRETCH PLUS c 

DNA Library) 2 M U &1&ft2 0 0 ^MOdNTP (d ATP, dGTP> 
dCTP, dTTP) TaKaRa Ex Taq(SM^tthl^) 2 . 5 JJMjfciS X V? 1 

XEx TaqMftffc (Mg plus) £^trRJSi§fi£ 5 0 // 1 Tie^TT'PC 

BP*>, TaKaRa PCR Thermal Cycler 480£ffiv^ 9 5 VX 2 frmtomfe, 9 
4X^15^ 6 O'Cr-l^E* 7 2V;Xlfrffl<DXm% l^Jf^t LX3 5 
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*B«, ±EPCRRiS*J:0, fllSS^DNA^i, Wizard DNA 
Clean-Up System (PromegattJJO *fl§v>, ***-«ffl-*-* Z t (Z J: t) s mUMD 

RDNABr**, 3 3mM Wx-m* (pH7. 9) , 6 6mM»»*V 
10mMft»7n->^ 0. 5. m MymKF-;KM&l 
OO.MOdNTPI^ 0. 0 1%^>i i7 ; W> ^ Ml00 
A^lKiMU 5JHfiOT4 DNA#V^5-4f (SMslttM) £r 2JU x. T % 3 

*®E«J: (9, Wizard DNA Clean-Up System (PromegattM) ^ ¥ri 

pBluescriptll SK(-) (STRATAGENEttM) <D 5 M g * l 0 mM h 'J X ( p 

H7. 5), lOmMttftv^^A, lOOmM WfV^, l mM 
^Wft4«W*3 0^ 1 *"C1 Sl^EcoRV (£gjg 

IMJ:»)x^^ Wai pBluescriptll SK(-)MttDN Atffr* 
MDNAISfrtf-*5 0mM F^-ti ( pH 9. 0) , ImMttfkT^i, 

/Co 

lDNAifr ^ QIAEX II gel extraction kit (QIAGENttM) ^ »o 
±8E-e@iRL^fffk?n^DNA»fM-5 0 n g * J: pBluescriptll SK(-) 
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<D E c o R V , 7J1/*'J*X77^ — -lfMSl§*WrJt 5 0 n g 4r 6 6 mM h 'J 
^-M (pH7. 5) . 6. emMSftv^ry^, lOmMv^XU- 
>fh->K 0. ImM 7fVy>3 ! )>^ttftft2 0/< ICiiL, T 
4 DNA'J**— fc* (^ffiaSttlli) 1 7 5Ifi*i)Ditl 6t"Cl 6mM&&K 

^II^L, HT&KJ: «j y^T. 5 KpHENTlhomologue4r^§/wo 
«UI£8£3£»#r<*>l£^ ^7^5 KpHENTlhomologue^^-f tt^DNA^fitlCti 

X b a I U&tf 1 *3r?tL, jf ADN ABifJt^O X b a Iggfej:^?*- 

pBluescriptll SKC-)^^* o-->^^ h&3fc<7) Xb a I ggfcfribttift 

3 9 0 b p <7>mft"t> s 9} V&Zti&Zt &$fflLtZo 
pHENTlhomologue* 3 0 ft g, 1 0 mM (pH7. 5), 10m 

M ffi-fb-^^v^A, 5 0mM Mth'J7i, 0. 0 1 % 4 1 JfiLVf T A/ 7 $ 
ImM yfiXl/^f h - ;U*-g-tr8M6i& 5 0 /i 1 Uv&fSIU 4 Olfi^X 

b a I (SSitttM) fcirax., 3 7*CX*4mmmitKfo*?T i?Zo 
n&foifciT1fu-xn.%foW}i~frtf. l-]3 9 0 b p^DNA»fM-*lHlJ|XL/wo 
!£DNA$rH-£, QIAEX II gel extraction kit (QIAGENttM) ^it« 

fSK^^SDNABfM"*, E C L ¥4 V? -^ffiv^xA 
(AmershamttS0£rfflv>T, *-^7f>f 'r/a^-t^y^-lfSliL, 7n- 

17'o-y^wtt MfeiBfft*cDNA7^ 'J — (ClontechttM, IS 
p a q£ : Human Fetal Kidney 5' -STRETCH PLUS c DN A Library) 5 X 1 0 s ? n- 

X-T^> 6i^iL/:77-y^n-> (^y-?- : A g t 1 0) (*n 
->24-l> 40-1, 41A-1, 4 1B-1, 4 6 - 1 & <fc t>'57-l) c 
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|77-^D-^H^n->4 6-ltC^^it*cDNAWf«-S:, 77 

l77-y^->46-l(7)DNA20 n ^ lOmM 
PH7. 5), lOmM I^nvn, 1 0 OmM h'J-Ji, lm 

M h-**£tr*»tt3 0,, l^:iiU 1 5#^EcoR 

i (mmm±m) *aanu 3 7rtMWMn:-^Tor: 0 

MS^$rT^D-x«^fj,^(t, ft 2 . 3 k bODNABfffi-*®JKL;to 
^DNA8Jf#-&, QIAEX II gel extraction kit (QIAGENttJK) £J8v\ gStfo 

-r^ ^. r ;u xmm L 7^ 

pBluescriptll KS(-) (STRATAGENEttSQ 5 ^ g £ 1 0 mM h U * ( p H 

7. 5), lOmM Mv^y^A, lOOmM iitff'J^A, 1 mMv 

h-n,*<£tr&mm3 o M uzmmt. is^e^ori (^g 

^R^J: «9^^y-;uaKtc«t «9_E_c_o R I MffcDN AKffi" fcEURLfco 
»DNAIf«-t50mMh'J^-att(pH9. 0), lmMMv^->7 

attt«;E.coli C75&m Srv^DU 6 0 "Ce 3 0 5^5* V >&ffca£**ro*:o 
&^ffc*T#n-x^j^ { -^ t .^ & 3 k bODNAWftt*@JKLfco 
^DNA»fM-^> QIAEX II gel extraction kit(QIA(£NtrJK) £fflv\ 

±i$0 ^d->4 6-1 i 1)§ htitzft} 2 . 3kbO Eco RIDNAifrl 
5 0 n gfcitfpBluescriptll KS(-)O E c o R I -7^'j*777^-bl 
i«*lfr50ngi66mM * -« (pH7. 5) , 6. 6mM lit 
7n '^^ 10mM W^Wh-V, 0. lmM7f;^3'J>| 
*^tr««r?£2 0^ lKjgJBU T4 DNA'JM (tlllil) 175^ 
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aWtjtmn&L. -mmz x ^ -f? x ^ k p a 6 - i £ m% ttz 0 

^U'p4 6- n:^ S^0##2 . 3 k b<7)c DNA^ttU 

icDNAIllil, 4 2 5 bp^-^U-f^/7l/-A (J^T, ORF 

p 4 6 - 1 <7)*ff3t£fl 1 iC^to 

t%T < n-^-fu^f^u [Wisconsin Package Ver9. 1 (Genetics 

Computer Group, ^S) *L£Bestf it) ^ffl^TK^D^^ ^ Vtv K h 7 ^ 

i-f* K hhENTlfiT 5 7 mm\\^ 3 5 LT£ «5 > 5 J 

m.*^S.LtzWt&l*4: 8%(Dffim&*fjiLtz 0 

m*° } ) ^y°^ K i:hENT2(iT ^ J 3 3 %^-££LT£ 0 , mUT 5 y 

gB{£^MST*&£ CI tiim^^fiX^^ [FEBSLett., 413, 142 (1997), J. Biol. 
Chem. , 269, 14865 (1994), Biochemistry, 37, 1322 (1998)) o 

Hit [Nature Medicine, 3, 89 (1997)] <DT < J BfcEyiJtJttfc Ltz t Z. Wk 

mMm%tmm2nzM>fri~&^rn^m&z^Lx^tz (H3m) 0 

itk±<0&Jfkfrh. IOR FtiUrM* * v K h v > 7.^-9- (hENTRl) * 

P46-1C3-K £ *L£*h£ h7>^#-^ — hENTRl & i t/gfc&JO * * V 
t*>h*h7>^#-^ -hENTl£ «fc tfhENT2tf> T \ J £SU)$7kt£ 7°° ? 
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mmm 2 y-f^^.j^^. >g>l:J:4niRNA o^suw 

$mmiX-VmLtz?7X$. KpHEOTlhomologuetf) 1 5^g^l OraM HJ 
*-*&gUpH7. 5), lOmMl^y^, lOOmMMth'J 
ImM -WXH h-W45«i*5 0^ 1 C»»U 3 0#t 
<7>^c_o_RI (£Sfca«) 3 7tt-4WTO^/: 0 

igDNAKf^-^l^ 4 OmM H;*-&g£ ( pH 8. 0) . 6mMI 

it-m*s*^ 2mMX^,l^v^ lOmM^Mh-^ ImM 
ATP, ImM C TP, ImM GTP, 0. 6 5mM UTP, 0. 3 5 mM T 

<***sr->-u-m**tramm5o M iizmi*L. 4otoo T 7 rna 

>*--^^^ AttJ!0 fcgy^ 3 7^2 BSBin vitro 
c RNA7 9 n-^^iujj XL ^ ;o 

polyCA)* [Human Multiple Tissue Northern BlotsO y < 

-(Clontecha«)3 l:»LT, mTtC^##Kfi£ W r y 4 

S7 ^ H "^ 5 0%**A7 3K, 5flf|K«SSC (lfg^SSC 
WaS,i ' 15 0 mM ttft^h'^AiiJiVl 5mM ^ith.;^^ 
**K 0. 5% Kf->*««tHJ^ SDS % 2 % r 

°**>^R* (^-'J^^— 7>/x^Att«) , 0. lmg/ml 
DN A (mr. ^^J^*-v 3 w< y77 - t ^ E1 - J5) ^ 
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i 5 mm; w r >; *~ ^ -tf - v a > o £«> 

Wy 4 21SitS^)S S C, 0. 1% S D S X *) ^^lfin*7 0 

i o 53-raai*i-&£#-e 10, o . 2 f&«je<o s s c , o. 1 % sdsi 
*)%&m.mm*x-7 or, 3 o^jsati-s^#-c3Ei^L7to 

f£y -f -£ 1 0 OraM 7U>f>t ( P H7. 5), 150 mM ^t:^ h 

v^aj: (wt, dig immmtrnttz) 15^ 

my ^ 1 0 OmM -7W >m. (p H 7. 5), 1 5 OmM Mt> 

'J^A, 1% y^r>^|^|J: V) tt&mMwL (JiTF, DIG I I 

|7^^-t> DIG I Ilfltl 0, 0 0 0felZ%i%RLfzT 'J * 
r ^--ifUmSLxV ^yy-^#F ab777^F V Z/tf—? 

17^^-5-DIG iaiM-CM^ 3 O^RBi5ti»i-*^#-C3 Uffc^U 
&$fr£#L#*l&*Lrt:|fe, 1 0 0 mM h'J^-M (pH9. 0), 10 0m 
MMi-h'J^A, 5 OmM M^^^v^A^ib^^fM (JiTF, DIG 
I I immWLtmttZ) i:5»Hg»L¥ff^Lfc 0 

DIG III^«-ei 0 OfgCML^SICDP-S 
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it 

hENTl[Nature Medicine, 3, 89(1997)] tm®.* ? y K h 7 * - 

hHraunij^T«#S*LTv^ y ~ y Mtt*fflv>?E?iJ$-3- 7 is J: 0* 8 fc* 
S ^degenerate primerSriSffU £-j£Lfc„ (nf±a, c, g, t Wv^tL^ 
yfic, t(D^irM\ rlia, g^r*L^£^-f 0 ) 

NA7-f77'J-2^K #fi£^2 0 0/.MOdNTP(dATP, dGTP, 
dCTP, dTTP) TaqGold(^°-^>^;i, -7-^)2. 5JfM££j; 

tfl XTaq GoldH« (Mg plus) Z<£trKfc&i6L5 0 M 1 fcffin, Tf£&#T 

IP*>. TaKaRa PCR Thermal Cycler4 8 0 95ttl Ofrmmnm, 

**L*fcl kb«5DNA»FM-*«lie**L^C:t*«lB^ QIAEX U Gel 
Extraction Kit(QIAGENttM) *fflv>T-e-*. TKftoTDN ABftf-fcEUKLfc 

o 

±ET®JRL^DNA»fM-5 0 n g * J: ^T7Blue(R)T-Vector(Novagentt 
«)5 0ng£DNA ligation kit Ver. 2(SiSi£tt«) ^K7z i7 )H;||o 

BamHIilW2^#4L, *ADNA»^^t,ft 0 . 7kb<7)DN 

KpRENTRl-lkb3 0 ^ g 2 0 mM hn-Il( pH 8. 
5) . 1 OmM 8tffc-^*->*^ ImM vft^W ;K 1 0 OmM ffi 
^'J^mW5 0, IK**U 4 0»BamHI(5gMS) 
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QIAEX n Gel Extract ion Kit(QIAGEffl±aa)fefflv^T B a m H IBffr(0. 7kb) 
MDNAiffn-^. ECLf-f YWkJH) >^ ■ tfetii v*-r A (Amersham 

S"/n-r*fflv»t7f MS*c DNA7^ "T^ V - (ClontechttSL j$& 
£ : Rat Kidney 5' -STRETCH PLUS c D N A Library) 3 x 1 0 5 ? o- >l~ov> 

6i«t/:77-y^D->(^^-: Agtll)£#*:(^ n->3-K 3-2, 
5-1, 6-K 9-2*3 J: #9-3) «, 

• l&tti v X -f A (AmershamttM) Ov-a7/n:^ottr4o^o 

i77-y^n-><7)H^n->3 -2 K-^ttL* c DNA8IrJt£, 77 

i^n->^)77-yDNA 20,ug£, 5 0 mM b'JX-«(pH7. 
5)> lOmM ilftv^y^A, 1 0 OmM Mt h'J")^, 1 mM yf* 
Xl/^f b-fl/ 3 0 ^ 1 ^K&JBU 1 5ffi<7)EcoR I 

S6U QIAEX E Gel Extraction Kit(QIAGEN?±$g) ^fflv^ Ec o RIfffrd. 
7 k b)£EJ|XL/t 0 

— 3fr. pBluescript H KS(-) (STRATAGENEtt §£) 2 // g £ 5 0 mM b'JX-I 
KpH7. 5), lOraM&^yyA, 1 OOmM Mth'J^A, 1 
mM m^l^f 1*- A' 3 0^ 1 't'KigJSU 1 5#fe<^ E c o 
R I (^MiSttSOfciJOx.. 3 7 "CC 4 H#Mmtt&J££fT&o 

^JS^^y-^itJ&U E c o R IKfJtU. 0 k b ) ^ElJRL^o 
@EDNAWrtf-£ 5 OmM h ';*-£BKpH 9. 0), IraM ^-7^-/7 
A^^tf»^3 0^ 1 C?ISfL, 0. 5 mSL<r> T iJ 'J * X -7 7 9 ~ -tf (E. col i 
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REJS**7#n-xm*at»u QIAEX n Gel Extraction Ki t (QIAGENti 
*)*ffl^-CE^o.R I-T^*«;^7r^-^aWfM-(3. 0 k b)£H]JKL 

/Co 

±ETIS|JRLfc* n- > 3 - 2 a^EcoR I Kffr ( 1 . 7 k b) 5 0 n g 
& «£ tfpBluescript H KS(-) E co R I-7WJ*^7r * — &SBr it ( 3 . 
0 k b) 5 0 n g?"DNA ligation kit Ver.2(^jBjgtt»)*ffl^Tv-iT^ 
^^T^RjESrfr^o^o ^atDtlJ:»)#<b*L^ja*^x.^9^< KDNA 

^7X5 Kp 3-2^i§®j 3 J:^j( S ^ % [ 2 ,^^ 6 g l j ;: ^ 1 - o 

< Kp3-2KI±E3?lJ#^6tcE«S*Lit:fti. 7kb©cDNA^ift, SB 
5 fcE«$*ifc7 * smmn*m-tZ%rm.#v ^y°^- K (rENTRl) * n- 

MT^y^ge^iJ^, ffltfx'fu [GENETYX WIN ver.2.1(V7 h-)x7tt 

«)] fcJB^Ttfa* K h - (hENTRl) t Jfc$£ Lfc i 5 , 7 

mmm 3 T?*SSE?IJ ^1^/77^ KpRENTRl-lkb 1 0 g £ 5 0 mM 
H^-Ii(pH7. 5), 10mM«ft7^^ A , lOOmM tftth 
V ^ ImM WxWh-^^^ie 50/ , i(;i|j| U 10 ij£ 
ttOEjc_oRV(SSj6a-«)*iD^, 3 7r-C4«FH^k£j£.*tT4ofc 0 7i 
>>-*»lffifc:t*y f£DN AKJfJtSr 1 OmM h'M-tt»( P H 
7. 5), lOmMMvnyyA, lmMy'mWf-^H^^ 

W«ffc&fc**Tofc. RRfcifc*T:*rn-*majk» U QIAEX E Gel Extraction 
kit(QIAGEN?±§g)£fflv>T E c o RV- S a c IBfJWO. 4 k b)*««Lfc 0 
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pGEM-7Zf (+) (Promegatfc®) 2 M g * 3 3 mM b V * -SfcSK P H 7 . 
9), 1 0mMftK-7^y-)A, 0. 5mM W 6 6 mM S£ 

BlfcV^A, 0. 0 1 96* vJfiLif T^7*^ 5 0 ^ 1 KvtMU 

1 0 Sm a I (^BSttSiD fcflDx., 3 0 iCt 4 B#KiBflsaED&fr * o fc 0 

■7x.;-)\/Wititx.? y-)i/ti:®L<7)'&, ^DNAKIrtf-£ 1 OmM h ';*-&Bft( 
pH7. 5). lOmMlft^nyH, lmM'/WKl-^^ 
&3t«5 0 /i 1 twJg»L, 1 OTO S a c I (SMitttM) -SrtPx.. 3 7*C^ 
41$|lflMft&fiS**T ofco fTO£&£T#n-xm^KlU QIAEX E Gel 
Extraction k i t (QIAGENtbjgQ ^fflK Sma I - Sac IifrQ. 0 k b)£ffi 

ilE-CISIJRL^:-/^^ 5 KpRENTRl-lkbffi5fc<7> Eco RV- Sac I »TJt ( 0 . 
4kb)50ng£J: ^pGEM-7Zf (+) S m a I- S a c IBrM* (3. 0kb)50ng 
£DNA ligation kit Ver.2(^Mj£*±$!D £ffl^T^-^T;WCt£oTM£-R 

JM109*fc£B®3£#IU #&K<fc *9 7^*5 KpRENTRl-Nor£#£ 0 "/^X^ K 
pRENTRl-NortfJfll&ifigiS «fc TOJPW^Hl £f£ 8 11 fc^l" 0 

MM. Ltz'f^^^ KpRENTRl-Nor 10// g£ 2 0 mM F'JX-ti (pH8. 
5) , 1 0 mM M^^v^^, 1 mM v^rt-X W l» 100 mM ^ 

V * A £^-trM9i$i5 0 /i 1 K}g#U 3 OW B am H I (S'MitttM) 
fcilDx., 3 7T^31$IRiraftEJ££*T&o*:o ^Rj£iR£ffl^T"7 i y * 

MDNA8ffM-<7)l//g^x 4 OmM h V (p H 8. 0) . 6 mM &it 

?"*'>* A, 2 mM 1 OmM ^Wl^>f h->K 1 mM A 

TP, 1 mM C T P , 1 mM G T P > 0 . 65 mM U T P > 0 . 35 mM r* 
4 ^Jrvr->-ll-UTP^^tf^«5 0 fx 1 K?g#U 4 0#ft<7)T 7 RN 
A*''; ^7-t'(^- >if--?>js4 MtW^ZtotL. 3 7t:T'2B#P B 1in vitro 

f# h titzmm&WL X *) > .x * y - fl'ifcKK «t »9 x 4 °=r * -> r- >«KSfc.c R N A 
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ffim*>poly(A)' RNA7^^- CRat Multiple Tissue Northern 
BlotsO 7 )V * - (ClontechM) is X tfMouse Mul t iple Tissue Northern Blots 
07Y/u^-(Clontechtt«)) «>fLr. ^T^tlftC^vv -*fww r 

^«fi, 1 5 OmM %Lit1-W7 2,i5£z/i 5 mM ^ j, h i; ^ A j. ^ 
4*) , 0. 5% SDS, 2% yo^>^| (-?-'J >*--TWx>f Att 
*D > 0. Img/ml t^«fDNA^^tf^^yij^^-b-y 3>/s - 77 

t u 7 o r-e 2 u^-/ ww r-j -tr- >> 3 > £ ff 0 ^ o 

1 5 IM/W 7'J ?V -tf- v 3 > ^ o 

t7^^-$-2|gi^SSC, 0. 1% SDS 7 0 

C< 1 O^itt^ftTli, 0. 2ffiF»ftosSC, 0. 1% SDSJ; 

i7-f^^DIGIl»-el^ 1 5^a«-r^>^#T2H]^L, 
SDS^Uio 



o 



&fl-fc&#**±Lfc|ft, DIG III**«K5#|«»L¥«fl:Lfc. 
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se^j#-^-3 -Ax@e^ij<7)mB>§ :^dna 

E^J#-^ 4 - AXS^iJ <0 : D N A 

mm^ 7 -aikwi^ :^dna 
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- KtSDNA, 

^m. 6 IS«coM^i.#:D N A c 

8. If ^6 Sfcli 7fSm<7)ffi^^#DNA^^i-^^®$5^#: 0 

9 . MMmmm^ mmmm. mmmma x vm&mi&fr hmi£ 

1 1 • Escherichia ^ tC^-T^^t,^ Escherichia coli JM109/p46-l 
(FERM BP-6 4 6 2) i ^ {iEscherichia coH JM109/p3-2 (F E RM 
BP- 6 8 3 0) fjf«il OfSIRw^K^^ 

1 2. W*«8-ll<7)^-r^l^^fS«<7)^K^#^^^«L, 
»# 'J s<rf^- KSr t-*-^ ff $£ i * * ut 2 Eft© # y ^ ^ 

1 3. W^S-S^v^-rtL^l^tZlfi^DNA^^r-r^^g^j^^ 



# 
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^ i 'J ^ ? F^O') V^yxXf ;i/g^ ? N 3' -P5' **"7*T 

5 -r- h^-g-lc^^tL^^U =r** KMSffc. * Vtff- K4»<E> 

U 'J >iyiXt;HS^^f K^rMfcGg^K^&Sftrt:* V n*^ ? 

1^*-^ KSI3M*:, tf-'J * F^^vv^C- 5 7°n \£=-)V+> v s s il> 

■f- KSNMIs * 'J ? I/^-f- KffW v h v >**"7 i y v >#itpv h v ^ ( 
phenoxazine-modif ied cytosine)"eg^^ 'j ^ KB§3Mfc* DN 

A if <7)>j 2 ' -0-7*n tf;uu sK-XTfiglStLrt:* U ^ K 

S»fc£5 £Zf*V =r* ? l^^-f- K*£>'; 2 ' -y F^yiF^v'J**- 

X $ tifc t'jn'^^l/tf KSt^flstf* <b Slim & * >; ^ y- u * KSt 

1 5. ffi^l 3 Sfcfcil AlZmcOf) ? KSrfflv^ If ^ 1 

£ *:(±21B«W)# , ;'<7"?- KSrn- Ki-*mRNA*«ttBi-*7j&o 

1 6. SB*:® 1 3 £fcl±l 4iEtt<Z>*V * U^f- K£fflv\ fjf^l 

* t± 2 ifim<7) *° u ^ k <7)i§?a £ «nwi- * 

1 7. finMi t^ii2i£m<7>*° , j^-/?- K*&sH-&tfc#o 

1 9 . 1 7 IB«Ot/L#«r^i-& , $&3&«J9i$fefe#Jo 

2 0 . IS*^ 1 £ tz it 2 |B«tO # 'J ^ 7°^ K ttSISt^ i: $ ^> - 



WO 00/12550 



56 



# 

PCT/JP99/04602 



2 1 . gg$£ 2 0 lEmo^ffit; J: (9 e, tt* ffc-£&„ 

2 2. S7t{i2ffi«(7)^';^7 B -?-K^^i--2>«tS^K#t 

2 4. §f jfcjg 1 t fz tt 2 gE«0 ,-J? U ^ K S: =r - Ki- * jtfe^Oimo 

2 5. m*^2 2-2 4<D^-m^im^$m<D^mzx *)&bti&it 



2 6. »*«l$^tt2E««)#V^^K«:^i-* % HH[Jfrtt/a«>& 

2 8. fflf*5U Sfctt2E«<0#V^:7^K*^-t-* % Bi?L»ffl<7)m 

3 0. ff^l 3 tfzlt 1 4|Bm<7)^'; rr* * Vit?- K^r^Wi-*, Pifl 
. Wife, IP^i/:Ji?ftjfiLJE^HFlgi/c(±^j8f|| 0 
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3 1 . ft*S 1 3 Z£z\± 1 4|Eft<7):t U 9 V**f- KSr^i"*, ffll'L 

3 2. W^l 3ifclil 4fB«<0:* U ^ ^ \, XT K*^i"*, «§#L 

3 3. ffli^l 3Sf:lil 4fSm^* V ^ * l/*^ KSr^i"*. H8?L 

3 5. m^mi 7tm<D&itt-*^m-?2>, mvmmn^ j ^^mttz 

3 8. Pi?Lt&»^ hT*&. ft 3^2 6, 3 4 ^-ftt^fE 

3 9. Bi?Llft^^ti h-C£>£. ft^2 7, 3 li/:f±3 5 

4 1 . Bi?Lfij%^t h IS*^ 29, 3 3 J/;!i3 7 *^Kf£ 

4 2 . iff it tiit 2 mm<7) *° j ; ^ 7?- k * =» - K-r s * 

4 3. Iff^4 2fE®^7°n^-^-DNAi5<J;lK|gyn^E-^-DNA 
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t &m%m timmmt. mux-?- &m=F<Dmmm%itt * wm-r & z. 

^4 3IB«c7)^ * i; -^>^j£ c 
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EcoR I EcoR I 

hENTRI 



J— 



Agt10 (2.3kb) Agt10 
left arm right arm 

$P->46-1 



- EcoR I 




EcoR I 



EooRI 
TJWJ'J 



EcoR I 




hENTRI 



EcoR I 



THIS MGE BLANK <uspr» 
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hENTl 1 
hENT2 1 
hENTRl 1 



-MTTSHQPQDRYKAVWLIFFML 21 
-MARGDAPRDSYHLVGISFFIL 21 



MAWSFTinFfflS^OTGTTSSSI RAfiQFAl .1 FKJ T .DRPPPGl fiRPFDRFOTTYT IFFSL 60 



hENTl 22:GLtnilJWFMrATQYFIMaJ)MSQWSLW 80 

hENT2 22 : GLGTLLPWNFFITAIPYFQARLA GAGNSTARILSTNHTGPEDAFNF 67 

hENTRl 6 1 : GIGSIIfWNFFITAKEYWMFKL RNSSSPATGEDPEGSDILNYF 103 

sfc sk skatalslakAA stsk :fc »fc «fc 

hENTl 8 1 :NNV!ffljCAM]J>UlJT^ 138 

hENT2 68:NNWVTlI5(XPIIIJTlI^SFLYQCVPEm 125 

hENTRl 104 : F5YL\VASTVPSMLCLVANFIiV>ffiVAVHIRVlJVSLTVILAI FMVITALVKVDTFSWTRG 163 

A its 3fc ;fe -t- -fc -w- -fc-fc -fc skstsfck 

*** "T" "I* *I* "I* "I* "J"T* T* * J I 

hENTl 139:FFVITMIKIVLINSFGAILQGSLFGLAGL1PASYTAPIMSGQGIJ\GFFASVAMICAIASG 198 

hENT2 126 :FFSITMA^CFINSFSAVIjQGSLFGQIjGTMre^ 185 

hENTRl 164 : FFAVTIVCMVIIJSGASTVFSSSIYG^ 223 

*l"*R ijc sk 5jC !k sk 3|C3j£ 3fc 3k 3]S 

hENTl 199 : SELSESAFGYFITACAVI ILTI ICYLGLPRLEFYRYYQQLK — LBGPGEQETKLDLISKG 256 

hENT2 186:VDAF^SALGYFITTWGILMSWCYLSIJ 3 HLKFARYYLAJ^S^ 245 

hENTRl 224 : SDVRNSAl^FLTATIFLVLCMGLYlii^Rl^YARYYMR PVLAAHVFSGE 273 

hENTl 257:EEPRAGK EESGVSVSNSQPTNESHSIKAILKNISVIJVFSVCFIFTITI 304 

hENT2 246 : H^IPSSPQKVALTLDLDIEKFPKEPDEPQKPGKPSVFTVFQKI^^ 305 

hENTRl 274:EELPQDSL SAPSVASRFIDSHTPPLRPIU(KTASIjGFCVTYVFFITS 320 

hENTl 305 : GMFPAVTVEVKSSIAGSSTW — FJ^YFIPVSCFLTFNIFTWIjGRSLTAVFMWFGKDSRWLP 362 

hENT2 306 : SVFPAITAMVTSS-TSPGKW— SQFTWICCFUJ^IMIMjGRSLTSYFLWPDFJ)SR^ 362 

hENTRl 321:LIYPAVCTNIES1MGSGSLWTTKFFIPL^ 380 

hENTl 363:SLV1J\RLVFVPLLI!jCNIKP^ 421 

hENT2 363 : aVCIJtfli^LFMLCHVPQRSR^^ 421 

hENTRl 38 1 : GFVLUmXIPLFVLOWRVHli(T^^ 440 

sk sk afcsfc sfcsfc sk 3k sk afc jkstatetek =k * 

hENTl 422 : VKPAFJ^AGAIMAFF1£LG1J\UJAVFSFIJ^IV 456 
hENT2 422:WJ>HEREVAGA1MFMjGLSCGAS^^ 456 
hENTRl 441 : WRELAEATGVVMSFYVCLGLTIXSACSTIXVHLI 475 
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hENTl M TTSHQPQDRY 

hENT2 M ARGDAPRDSY 

hENTRl MAWSEDDFQ HSSNSTYGTT SSSLRADQEA LLEKLXiDRPP PGLQRPEDRF 

hENTl KAVWIiIFFML GLGTM-PWNF FMTATQYFTN RIiDMSQNVSL VTAELSKDAQ 

hENT2 HLVGISFFIL GLGTLLPWNF FITAIPYFQA RLAGAGN STARI 

hENTRl CGTYIIFFSL GIGSLLPWNF F I TAKE YWMF Kli RN 

** * * ****** * ** * 

hENTl ASAAPAAPLP ERNS L SAX FN NVMTLCAMLP LLLFT YIiNS F LHQRIPQSVR 

hENT2 LSTNHTGPED APN FN NWVTLLSQLP LLLFTLLNSF LYQCVPETVR 

hENTRl SSSPATGEDP EG SDX LNYFE SYIAVASTVP SMLC LVANFL LVNRVAVHIR 

* * * * * * * 

hENTl ILGSLVAILL VFLITAILVK VQLDALP . . F FVTTMIKIVL INSFGAILQG 
hENT2 XLGSLLAXLL LFALTAALVK VDMSPGP..F FSXTMASVCF INSFSAVLQG 
hENTRl VLASLTVIIA IFMVITALVK VD TFSWTRGF FAVTIVCMVT LSGASTVFSS 

* ** ** * *** * * * * 

hENTl SLFGLAGLLP AS YTAP XMSG QGLAGFFASV AMXCAXASGS ELSESAFGYF 

hENT2 SLFGQLGTMP STYSTLFLSG QGIiAGX FAAL AMLLSMASGV DAETSALGYF 

hENTRl SIYGMTGSF P MRNSOA XiISG GAMGGTVSAV ASLVDLAA SS DVRN SAIAFF 

* * * * ** * * * ** * 

hENTl XTACAVX ILT IICYLGIiPRL EFYRYYQQLK LEGPGEQ • - E TKLDLI SKGE 

hENT2 ITPCVGILMS IVCYLSLPHL KFARYYLANK S SQAQAQELE TKAELLQSDE 

hENTRl LTATIFLVLC MGLYLLL SRL EYARYYMR P VLAAHVFSGE 

* ** * * *** * 

hENTl E..PRAGK EE SGVSVSNSQP TNESHSXKAX LKNISVLAFS 

hENT2 NGXPSSPQKV ALTLDLDIiEK EPESEPDEPQ KPGKPSVFTV FQKIWLTALC 
hENTRl EELPQDSLSA PSVASRFIDS H TPPLRPI LKKTASIiGFC 



hENTl 
hENT2 
hENTRl 

hENTl 
hENT2 
hENTRl 

hENTl 
h£NT2 
hENTRl 

hENTl 
hENT2 
hENTRl 



VCFIFTITIG 
LVLVFTVTLS 
VTYVFFITSL 



MFPAVTVEVK 
VFPAITAMVT 
IYPAVCTNIE 



GRSLTAVFMW 
GRSLTSYFLW 
GRQI/ TAWIQV 
** ** 

DAWFIFFMAA 
DAYFITFMLIi 
DV YPALIiSSI. 
* 



** 

PGKDSRWZiPS 
PDEDSRIiLPL 
PGPNSKAL,PG_ 
* * ** 

FAFSNGYLAS 
FAVSNGYLVS 
LGLSNGYLST 



S STAGS ST. W 
SS.TSPGK.W 
SLNKGSGSLW 
* * 

IiVTiARIfVFVP 
IiVCLRFLFVP 
FVLLRTCLIP 



•ERYFIPVSC 
, SQFFNPICC 
TTKFFIPLTT 



FLTFNIFDWL 
FLLFNIMDWL 
FLLYNFADIjC 



LLLLCNIKPR 
LFMLCHVPQR 
IiFVIiCNYQPR 



***** 



LCMCFGPKKV 
LTMCLAPRQV 
IiAIiIiY GPKIV 
* * * 



* ** * 

KPAEAETAGA 
LPHEREVAGA 
PRELAEATGV 
* * 



** * * 
RYL.TWFEH 
SRXf .PXLFPQ 
VHLKTWFQS 
* * 

IMAFFLCLGL 
LMTFFI1AL1GI1 
VMSFYVCLGL 



ALGAVFSFLF 
SCGASLSFLF 
TZjGSACSTLL 



RAIV 
KAI.Ii 
VHLI 
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Q H $g M E&n gin: 



2. 4knt 
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hENTRl MAWSEDDFQHSSNSTYGTTSSSLRADQEALLEKLLDRPPPGLQRPEDRFCGTYIIFFSL 
** *** * * * * * * ******** ** *********** *^***** * 

rENTRl MAFASEDIAYHSSNAVYRVPSNRHEADQEALLGKPLDYPAPGLQRPEDRFNGAYI IFFCL 



hENTRl GIGSLLPWNFFITAKEYWMFKLRNSSSPATGEDPEGSDILNYFESYLAVASTVPSMLCLV 
*** ******* ****** ***** **** * *** ****************** * ** 

r • 

rENTRl GIGGLLPWNFFVTAKEYWAFKLRNCSSPASGKDPEDADILNYFESYLAVASTVPSLLFLV 

hENTRl ANFLLVNRVAVHIRVLASLTVILAIFMVITALVKVDTFSWTRGFFAVTIVCMVILSGAST 
******** ^ ** ****** * **** *_ ^ ** *** ******* **.*.*..** 

rENTRl ANFLLVNRIRVHVRVI^SLSVSLAIFVVMAVLVRVOT 

hENTRl VFSSSIYGMTGSFPMRNSQALISGGAMGGTVSAVASLVDLAASSDVRNSALAFFLTATIF 
* ** **********_**************************************_* 

rENTRl IFNSSVYGLTGSFPMRNAQALISGGAMGGTVSAVASLVDLAASSDVRDSALAFFLTAAVF 



hENTRl LVLCMGLYLLLSRLEYARYYMRPVLAAHWSGEEELPQDSLSAPSVASRFIDSHTPPLRP 
* ********_***********_ ★***_*_ *..***. . ***** * 

rENTRl LGLCVGLYLLLPQLEYARYYMRPWPIHVFSSEDSPPRDAPSTSSVAPASRAVHTPPLGP 

hENTRl ILKKTASLGFCVTYVFFITSLIYPAVCTNIESLNKGSGSLWTTKFFIPLTTFLLYNFADL 

****** **** *** ** ** > _ * * * ^ ^ ^ _ * * s * * * * ^ * * ^ *** *** ***** 

rENTRl ILKKTAGLGFCAWLYFITALIFPAISTNIQPMHKGTGSPWTSKFYVPLTVFLLFNFADL 



hENTRl CGRQLTAWIQVPGPNSKALPGFVLLRTCLI PLF VLCNYQ PRVHLKT WFQ S DVYP ALL S S 
**** ********* ^** ** . . . * ^ * * *** ******* **. ******* *... 

rENTRl CGRQVTAWIQVPGPRSKLLPILAVSRVCLVPLFLLCNYQPRSHLTLVLFQSDIYPILFTC 

hENTRl LLGLSNGYLSTLALLYGPKIVPRELAEATGWMSFYVCLGLTLGSACSTLLVHLI 
************ ^*^***************** * * ^ * * * *****^** *.* 

rENTRl LLGL SNG YL S TL VLMYG PK I VPRELAEAT S WML F YMS LGLMLG S AC AALL EHF I 
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w> i om 




mENTRI 



THIS RASE BLANK (usptd) 



WO 00/12550 PCT/JP99/04602 

1 

g£ m m. 



SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO. , LTD. , 

<120> NOVEL POLYPEPTIDE 

<130> 11152W01 

<150> JP H10-241248 
<151> 1998-08-27 
<160> 8 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 475 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ala Val Val Ser Glu Asp Asp Phe Gin His Ser Ser Asn Ser Thr 
1 5 10 .15 



Tyr Gly Thr Thr Ser Ser Ser Leu Arg Ala Asp Gin Glu Ala Leu Leu 
20 25 30 
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2 

Glu Lys Leu Leu Asp Arg Pro Pro Pro Gly Leu Gin Arg Pro Glu Asp 
35 40 45 

Arg Phe Cys Gly Thr Tyr He He Phe Phe Ser Leu Gly He Gly Ser 
50 55 60 

Leu Leu Pro Trp Asn Phe Phe He Thr Ala Lys Glu Tyr Trp Met Phe 
65 70 75 80 

Lys Leu Arg Asn Ser Ser Ser Pro Ala Thr Gly Glu Asp Pro Glu Gly 
85 90 95 

Ser Asp He Leu Asn Tyr Phe Glu Ser Tyr Leu Ala Val Ala Ser Thr 
100 105 110 

Val Pro Ser Met Leu Cys Leu Val Ala Asn Phe Leu Leu Val Asn Arg 
115 120 125 

Val Ala Val His He Arg Val Leu Ala Ser Leu Thr Val He Leu Ala 
130 135 140 

He Phe Met Val He Thr Ala Leu Val Lys Val Asp Thr Phe Ser Trp 
145 150 155 160 



Thr Arg Gly Phe Phe Ala Val Thr He Val Cys Met Val lie Leu Ser 
165 170 175 
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3, 

Gly Ala Ser Thr Val Phe Ser Ser Ser He Tyr Gly Met Thr Gly Ser 
180 185 190 

Phe Pro Met Arg Asn Ser Gin Ala Leu He Ser Gly Gly Ala Met Gly 
195 200 205 

Gly Thr Val Ser Ala Val Ala Ser Leu Val Asp Leu Ala Ala Ser Ser 
210 215 220 

Asp Val Arg Asn Ser Ala Leu Ala Phe Phe Leu Thr Ala Thr He Phe 
225 230 235 240 

Leu Val Leu Cys Met Gly Leu Tyr Leu Leu Leu Ser Arg Leu Glu Tyr 
245 250 255 

Ala Arg Tyr Tyr Met Arg Pro Val Leu Ala Ala His Val Phe Ser Gly 
260 265 270 

Glu Glu Glu Leu Pro Gin Asp Ser Leu Ser Ala Pro Ser Val Ala Ser 
275 280 285 

Arg Phe He Asp Ser His Thr Pro Pro Leu Arg Pro He Leu Lys Lys 
290 295 300 



Thr Ala Ser Leu Gly Phe Cys Val Thr Tyr Val Phe Phe He Thr Ser 
305 310 315 320 
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4. 

Leu He Tyr Pro Ala Val Cys Thr Asn He Glu Ser Leu Asn Lys Gly 
325 330 335 

Ser Gly Ser Leu Trp Thr Thr Lys Phe Phe He Pro Leu Thr Thr Phe 
340 345 350 

Leu Leu Tyr Asn Phe Ala Asp Leu Cys Gly Arg Gin Leu Thr Ala Trp 
355 360 365 

He Gin Val Pro Gly Pro Asn Ser Lys Ala Leu Pro Gly Phe Val Leu 
370 375 380 

Leu Arg Thr Cys Leu He Pro Leu Phe Val Leu Cys Asn Tyr Gin Pro 
385 390 395 400 

Arg Val His Leu Lys Thr Val Val Phe Gin Ser Asp Val Tyr Pro Ala 
405 410 415 

Leu Leu Ser Ser Leu Leu Gly Leu Ser Asn Gly Tyr Leu Ser Thr Leu 
420 425 430 

Ala Leu Leu Tyr Gly Pro Lys He Val Pro Arg Glu Leu Ala Glu Ala 
435 440 ' \ 445 



Thr Gly Val Val Met Ser Phe Tyr Val Cys Leu Gly Leu Thr Leu Gly 
450 455 460 
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5 

Ser Ala Cys Ser Thr Leu Leu Val His Leu lie 
465 470 475 



<210> 2 
<211> 2240 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (24). . (1451) 

<400> 2 

cggcggcgtg gcgcagcggc gac atg gcc gtt gtc tea gag gac gac ttt cag 53 

Met Ala Val Val Ser Glu Asp Asp Phe Gin 

1 5 10 

cac agt tea aac tec acc tac gga acc aca age age agt etc cga get 101 
His Ser Ser Asn Ser Thr Tyr Gly Thr Thr Ser Ser Ser Leu Arg Ala 

15 20 25 



gac cag gag gca ctg ctt.gag aag ctg ctg gac cgc ccg ccc cct ggc 
Asp Gin Glu Ala Leu Leu Glu Lys Leu Leu Asp Arg Pro Pro Pro Gly 
30 35 40 
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ctg cag agg ccc gag gac cgc ttc tgt ggc aca tac ate ate ttc ttc 197 

Leu Gin Arg Pro Glu Asp Arg Phe Cys Gly Thr Tyr He He Phe Phe 
45 50 55 

age ctg ggc att ggc agt eta ctg cca tgg aac ttc ttt ate act gec 245 

Ser Leu Gly He Gly Ser Leu Leu Pro Trp Asn Phe Phe He Thr Ala 
60 65 70 



aag gag tac tgg atg ttc aaa etc cgc aac tec tec age cca gee ace 293 
Lys Glu Tyr Trp Met Phe Lys Leu Arg Asn Ser Ser Ser Pro Ala Thr 
75 80 85 90 



ggg gag gac cct gag ggc tea gac ate ctg aac tac ttt gag age tac 
Gly Glu Asp Pro Glu Gly Ser Asp He Leu Asn Tyr Phe Glu Ser Tyr 
95 100 105 



341 



ctt gee gtt gec tec ace gtg ccc tec atg ctg tgc ctg gtg gee aac 
Leu Ala Val Ala Ser Thr Val Pro Ser Met Leu Cys Leu Val Ala Asn 
110 115 120 



389 



ttc ctg ctt gtc aac agg gtt gca gtc cac ate cgt gtc ctg gec tea 437 
Phe Leu Leu Val Asn Arg Val Ala Val His He Arg Val Leu Ala Ser 
125 130 135 



ctg acg gtc ate ctg gee ate ttc atg gtg ata act gca ctg gtg aag 
Leu Thr Val He Leu Ala He Phe Met Val He Thr Ala Leu Val Lys 
140 145 150 



485 
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gtg gac act ttc tec tgg acc cgt ggc ttt ttt gcg gtc acc att gtc 533 
Val Asp Thr Phe Ser Trp Thr Arg Gly Phe Phe Ala Val Thr He Val 
155 160 165 170 

tgc atg gtg ate etc age ggt gee tec act gtc ttc age age age ate 581 
Cys Met Val He Leu Ser Gly Ala Ser Thr Val Phe Ser Ser Ser He 
175 180 185 

tac ggc atg acc ggc tec ttt cct atg agg aac tec cag gca ctg ata 629 
Tyr Gly Met Thr Gly Ser Phe Pro Met Arg Asn Ser Gin Ala Leu He 
190 195 200 

tea gga gga gee atg ggc ggg acg gtc age gee gtg gee tea ttg gtg 677 
Ser Gly Gly Ala Met Gly Gly Thr Val Ser Ala Val Ala Ser Leu Val 
205 210 215 

gac ttg get gca tec agt gat gtg agg aac age gee ctg gee ttc ttc 725 
Asp Leu Ala Ala Ser Ser Asp Val Arg Asn Ser Ala Leu Ala Phe Phe 
220 225 230 

ctg acg gee acc ate ttc etc gtg etc tgc atg gga etc tac ctg ctg 773 
Leu Thr Ala Thr He Phe Leu Val Leu Cys Met Gly Leu Tyr Leu Leu 
235 240 245 250 

ctg tec agg ctg gag tat gee agg tac tac atg agg cct gtt ctt gcg 821 
Leu Ser Arg Leu Glu Tyr Ala Arg Tyr Tyr Met Arg Pro Val Leu Ala 
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255 260 265 

gcc cat gtg ttt tct ggt gaa gag gag ctt ccc cag gac tec etc agt 869 
Ala His Val Phe Ser Gly Glu Glu Glu Leu Pro Gin Asp Ser Leu Ser 
270 275 280 

gcc cct teg gtg gcc tec aga ttc att gat tec cac aca ccc cct etc 917 
Ala Pro Ser Val Ala Ser Arg Phe lie Asp Ser His Thr Pro Pro Leu 
285 290 295 

cgc ccc ate ctg aag aag acg gcc age ctg ggc ttc tgt gtc acc tac 965 
Arg Pro He Leu Lys Lys Thr Ala Ser Leu Gly Phe Cys Val Thr Tyr 
300 305 310 

gtc ttc ttc ate acc age etc ate tac ccc gcc gtc tgc acc aac ate 1013 
Val Phe Phe He Thr Ser Leu He Tyr Pro Ala Val Cys Thr Asn He 
315 320 325 330 

gag tec etc aac aag ggc teg ggc tea ctg tgg acc acc aag ttt ttc 1061 
Glu Ser Leu Asn Lys Gly Ser Gly Ser Leu Trp Thr Thr Lys Phe Phe 
335 340 345 

ate ccc etc act acc ttc etc ctg tac aac ttt get gac eta tgt ggc 1109 
He Pro Leu Thr Thr Phe Leu Leu Tyr Asn Phe Ala Asp Leu Cys Gly 
350 355 360 

egg cag etc acc gcc tgg ate cag gtg cca ggg ccc aat age aag gcg 1157 
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Arg Gin Leu Thr Ala Trp He Gin Val Pro Gly Pro Asn Ser Lys Ala 
365 370 375 

etc cca ggg ttc gtg etc etc egg acc tgc etc ate ccc etc ttc gtg 1205 
Leu Pro Gly Phe Val Leu Leu Arg Thr Cys Leu He Pro Leu Phe Val 
380 385 390 

etc tgt aac tac cag ccc cgc gtc cac ctg aag act gtg gtc ttc cag 1253 
Leu Cys Asn Tyr Gin Pro Arg Val His Leu Lys Thr Val Val Phe Gin 
395 400 405 410 

tec gat gtg tac ccc gca etc etc age tec ctg ctg ggg etc age aac 1301 
Ser Asp Val Tyr Pro Ala Leu Leu Ser Ser Leu Leu Gly Leu Ser Asn 
415 420 425 

ggc tac etc age acc ctg gee etc etc tac ggg cct aag att gtg ccc 1349 
Gly Tyr Leu Ser Thr Leu Ala Leu Leu Tyr Gly Pro Lys He Val Pro 
430 435 440 

agg gag ctg get gag gee acg gga gtg gtg atg tec ttt tat gtg tgc 1397 
Arg Glu Leu Ala Glu Ala Thr Gly Val Val Met Ser Phe Tyr Val Cys 
445 450 455 



ttg ggc tta aca ctg ggc 
Leu Gly Leu Thr Leu Gly 
460 



tea gee tgc tct acc etc ctg gtg cac etc 
Ser Ala Cys Ser Thr Leu Leu Val His Leu 
465 470 



1445 
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ate tag aagggaggac acaaggacat tggtgcttca gagectttga agatgagaag 1501 



agagtgeagg agggctgggg gecatggagg aaaggcctaa agtttcactt ggggacagag 1561 



agcagagcac actcgggcct catccctccc aagatgccag tgagccacgt ccatgcccat 1621 



tccgtgcaag gcagatattc cagtcatatt aacagaacac tcctgagaca gttgaagaag 1681 



aaatagcaca aatcaggggt actcccttca cagctgatgg ttaacattcc accttctttc 1741 



tagcccttca aagatgctgc cagtgttcgc cctagagtta ttacaaagee agtgccaaaa 1801 



cccagccatg ggctctttgc aacctcccag ctgcgctcat tccagctgac agegagatge 1861 



aagcaaatgc tcagctctcc ttaccctgaa ggggtctccc tggaatggaa gtcccctggc 1921 



atggtcagtc ctcaggccca agactcaagt gtgeacagae ccctgtgttc tgtgggtgaa 1981 



caactgccca ctaaccagac tggaaaaccc agaaagatgg gccttccatg aatgettcat 2041 



tccagaggga ccagagggcc tccctgtgca agggatcaag catgtctggc ctgggttttc 2101 



aaaaaaagag ggatcctcat gacctggtgg tetatggect gggtcaagat gagggtcttt 2161 



cagtgttcct gtttacaaca tgtcaaagee attggttcaa gggegtaata aatacttgcg 2221 



He 



475 
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tattcaaaaa aaaaaaaaa 2240 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

actttgctga cctacgtggc 20 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

tacgcccttg aaccaatggc 20 

<210> 5 
<211> 475 
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<212> PRT 
<213> Rat 

<400> 5 



Met Ala Phe Ala Ser Glu Asp He Ala Tyr His Ser Ser Asn Ala Val 
15 10 15 



Tyr Arg Val Pro Ser Asn Arg His Glu Ala Asp Gin Glu Ala Leu Leu 
20 25 30 



Gly Lys Pro Leu Asp Tyr Pro Ala Pro Gly Leu Gin Arg Pro Glu Asp 
35 40 45 



Arg Phe Asn Gly Ala Tyr He He Phe Phe Cys Leu Gly He Gly Gly 
50 55 60 



Leu Leu Pro Trp Asn Phe Phe Val Thr Ala Lys Glu Tyr Trp Ala Phe 
65 70 75 80 



Lys Leu Arg Asn Cys Ser Ser Pro Ala Ser Gly Lys Asp Pro Glu Asp 
85 90 95 



Ala Asp He Leu Asn Tyr Phe Glu Ser Tyr Leu Ala Val Ala Ser Thr 
100 105 110 



Val Pro Ser Leu Leu Phe Leu Val Ala Asn Phe Leu Leu Val Asn Arg 
115 120 125 



He Arg Val His Val Arg Val Leu Ala Ser Leu Ser Val Ser Leu Ala 
130 135 140 
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He Phe Val Val Met Ala Val Leu Val Arg Val Asp Thr Ser Ser Trp 
145 150 ' 155 160 



Thr Arg Gly Phe Phe Ser He Ala Met Ala Cys Met Ala He He Ser 
165 170 175 



Ser Ser Ser Thr lie Phe Asn Ser Ser Val Tyr Gly Leu Thr Gly Ser 
180 185 190 



Phe Pro Met Arg Asn Ala Gin Ala Leu He Ser Gly Gly Ala Met Gly 
195 200 205 



Gly Thr Val Ser Ala Val Ala Ser Leu Val Asp Leu Ala Ala Ser Ser 
210 215 220 



Asp Val Arg Asp Ser Ala Leu Ala Phe Phe Leu Thr Ala Ala Val Phe 
225 230 235 240 



Leu Gly Leu Cys Val Gly Leu Tyr Leu Leu Leu Pro Gin Leu Glu Tyr 
245 250 255 



Ala Arg Tyr Tyr Met Arg Pro Val Val Pro He His Val Phe Ser Ser 
260 265 270 



Glu Asp Ser Pro Pro Arg Asp Ala Pro Ser Thr Ser Ser Val Ala Pro 
275 280 285 



Ala Ser Arg Ala Val His Thr Pro Pro Leu Gly Pro He Leu Lys Lys 
290 295 300 



Thr Ala Gly Leu Gly Phe Cys Ala Val Phe Leu Tyr Phe He Thr Ala 
305 310 315 320 
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Leu He Phe Pro Ala He Ser Thr Asn He Gin Pro Met His Lys Gly 
325 330 335 



Thr Gly Ser Pro Tip Thr Ser Lys Phe Tyr Val Pro Leu Thr Val Phe 
340 345 350 



Leu Leu Phe Asn Phe Ala Asp Leu Cys Gly Arg Gin Val Thr Ala Trp 
355 360 365 



He Gin Val Pro Gly Pro Arg Ser Lys Leu Leu Pro He Leu Ala Val 
370 375 380 



Ser Arg Val Cys Leu Val Pro Leu Phe Leu Leu Cys Asn Tyr Gin Pro 
385 390 395 400 



Arg Ser His Leu Thr Leu Val Leu Phe Gin Ser Asp He Tyr Pro He 
405 410 415 



Leu Phe Thr Cys Leu Leu Gly Leu Ser Asn Gly Tyr Leu Ser Thr Leu 
420 425 430 



Val Leu Met Tyr Gly Pro Lys He Val Pro Arg Glu Leu Ala Glu Ala 
435 440 445 



Thr Ser Val Val Met Leu Phe Tyr Met Ser Leu Gly Leu Met Leu Gly 
450 455 460 



Ser Ala Cys Ala Ala Leu Leu Glu His Phe He 
465 470 475 
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<210> 6 
<211> 1734 
<212> DNA 
<213> Rat 

<220> 
<221> CDS 

<222> (12) . . (1436) 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

gcggcagcga c atg gcc ttt gcc tct gag gac att gca tac cac age tea 50 
Met Ala Phe Ala Ser Glu Asp He Ala Tyr His Ser Ser 
1 5 10 

aat get gtc tac aga gtc cca age aac cgt cat gaa get gac cag gaa 98 
Asn Ala Val Tyr Arg Val Pro Ser Asn Arg His Glu Ala Asp Gin Glu 
15 20 25 

gcc eta ctg gga aaa cca eta gac tac cca gcc cca ggc ctg cag agg 146 
Ala Leu Leu Gly Lys Pro Leu Asp Tyr Pro Ala Pro Gly Leu Gin Arg 
30 35 40 45 

cca gag gac cgc ttc aat ggt gcc tat ate ate ttc ttc tgc ctg gga 194 
Pro Glu Asp Arg Phe Asn Gly Ala Tyr He He Phe Phe Cys Leu Gly 
50 55 60 

att ggc ggc eta eta ccc tgg aac ttt ttt gtc act gcc aaa gag tac 242 
He Gly Gly Leu Leu Pro Trp Asn Phe Phe Val Thr Ala Lys Glu Tyr 
65 70 75 

tgg gca ttt aaa etc cga aac tgc tec age cca gcc tec ggg aag gac 290 
Trp Ala Phe Lys Leu Arg Asn Cys Ser Ser Pro Ala Ser Gly Lys Asp 
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80 85 90 

cca gag gat gca gac ate ctg aac tac ttt gag age tac ctg gcg gtt 338 
Pro Glu Asp Ala Asp He Leu Asn Tyr Phe Glu Ser Tyr Leu Ala Val 
95 100 105 

get tec act gtg cct tec ctg ctg ttt ctg gtg get aac ttc ctg ctt 386 
Ala Ser Thr Val Pro Ser Leu Leu Phe Leu Val Ala Asn Phe Leu Leu 
110 115 120 125 

gtc aac agg ate egg gtg cat gtc cga gtt ctg gec tea ctg tec gtc 434 
Val Asn Arg He Arg Val His Val Arg Val Leu Ala Ser Leu Ser Val 
130 135 140 

tec ctg gec ate ttt gtg gtt atg gee gtg ctg gtg agg gtg gac act 482 
Ser Leu Ala He Phe Val Val Met Ala Val Leu Val Arg Val Asp Thr 
145 150 155 

tct tec tgg acc egg ggc ttc ttc age ate gee atg gcg tgc atg gec 530 
Ser Ser Trp Thr Arg Gly Phe Phe Ser He Ala Met Ala Cys Met Ala 
160 165 170 

ate ate age age tec tec acc ate ttc aat age age gtg tat ggc ctg 578 
He He Ser Ser Ser Ser Thr He Phe Asn Ser Ser Val Tyr Gly Leu 
175 180 185 

acg ggc teg ttc ccc atg agg aat gee cag gca ctg ata tea gga gga 626 
Thr Gly Ser Phe Pro Met Arg Asn Ala Gin Ala Leu He Ser Gly Gly 
190 195 200 205 

gee atg gga ggg aca gtc age gee gtg gec tec ctg gtg gac ctg gca 674 
Ala Met Gly Gly Thr Val Ser Ala Val Ala Ser Leu Val Asp Leu Ala 
210 215 220 

gca tec agt gac gtg cga gac agt gcg ctg gee ttc ttc etc aca gca 722 
Ala Ser Ser Asp Val Arg Asp Ser Ala Leu Ala Phe Phe Leu Thr Ala 
225 230 235 
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gca gtc ttc ctt ggg etc tgt gtg ggg etc tac eta ctg ctg ccc caa 770 
Ala Val Phe Leu Gly Leu Cys Val Gly Leu Tyr Leu Leu Leu Pro Gin 
240 245 250 

ctg gag tat gee agg tac tac atg agg ccg gtt gtc cca ate cac gtg 818 
Leu Glu Tyr Ala Arg Tyr Tyr Met Arg Pro Val Val Pro He His Val 
255 260 265 

ttt tct agt gaa gac age cca ccc egg gat get ccc age acc tec tec 866 
Phe Ser Ser Glu Asp Ser Pro Pro Arg Asp Ala Pro Ser Thr Ser Ser 
270 275 280 285 

gtg gee cct gca tec aga gca gtg cac acg cca ccc etc gga ccc ate 914 
Val Ala Pro Ala Ser Arg Ala Val His Thr Pro Pro Leu Gly Pro He 
290 295 300 

ctg aag aag aca get ggc ctg ggg ttc tgc gec gtt ttc etc tac ttc 962 
Leu Lys Lys Thr Ala Gly Leu Gly Phe Cys Ala Val Phe Leu Tyr Phe 
305 310 315 

ate acc gec ctt ate ttc ccc get ate tec acc aac ate cag ccc atg 1010 
He Thr Ala Leu He Phe Pro Ala He Ser Thr Asn He Gin Pro Met 
320 325 330 

cac aag ggc acc ggc tct cca tgg acc tec aag ttc tat gtg ccc etc 1058 
His Lys Gly Thr Gly Ser Pro Trp Thr Ser Lys Phe Tyr Val Pro Leu 
335 340 345 

acc gtc ttc etc ctt ttc aac ttt get gac etc tgc ggc cga cag gtc 1106 
Thr Val Phe Leu Leu Phe Asn Phe Ala Asp Leu Cys Gly Arg Gin Val 
350 355 360 365 

aca gee tgg ate cag gtg .cca ggt cct agg age aag ctg etc ccc ata 1154 
Thr Ala Trp He Gin Val Pro Gly Pro Arg Ser Lys Leu Leu Pro He 
370 375 380 

ctg gca gtc tct cgc gtc tgc etc gtg cct etc ttc ctg etc tgt aac 1202 
Leu Ala Val Ser Arg Val Cys Leu Val Pro Leu Phe Leu Leu Cys Asn 
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385 390 395 

tac cag cca cgc tea cac ctg act ctg gtg ctt ttc cag tct gac ate 1250 
Tyr Gin Pro Arg Ser His Leu Thr Leu Val Leu Phe Gin Ser Asp He 
400 405 410 

tac cct ata etc ttc acc tgc etc ttg ggg etc agt aat ggc tac etc 1298 
Tyr Pro He Leu Phe Thr Cys Leu Leu Gly Leu Ser Asn Gly Tyr Leu 
415 420 425 

age acg ctg gtg etc atg tat ggg ccc aag att gtg ccc egg gag ctg 1346 
Ser Thr Leu Val Leu Met Tyr Gly Pro Lys He Val Pro Arg Glu Leu 
430 435 440 445 

get gag gec acc agt gtg gtg atg ctg ttc tac atg tea ctg ggt ttg 1394 
Ala Glu Ala Thr Ser Val Val Met Leu Phe Tyr Met Ser Leu Gly Leu 
450 455 460 

atg ctg ggc tea gee tgt gcg gee ttg ctt gag cac ttt ate taggagggg 1445 
Met Leu Gly Ser Ala Cys Ala Ala Leu Leu Glu His Phe He 
465 470 475 

eggcaaggat gtgggttctg tgtgagtgag tgtggtttgg gtccctggga cctggacagg 1505 

gtgagecgag gtctcatggc gttaagcaag gggttggtgt tttgettgat gtacagcaga 1565 

gcccactcag actgtctttc tctcagacac atccttgcac atcttgttca aggagacatt 1625 

ccagacacag cccagcatgg tggctcacac ctgtaatccc agcattcaag aggctggagc 1685 

tagaggactg ctgtgagttc aaggccagcc tggctccata gtaaaaccc 1734 

<210> 7 
<211> 14 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: synthetic DNA 



<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 7 



arrtanccrt tact 



<400> 8 



ytnccntgga acttttt 



17 
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